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WIC FOOD PACKAGES: TIME FOR A CHANGE

SIDE-BY-SIDE COMPARISON OF THE CURRENT AND REVISED
FOOD PACKAGES

TABLE A-1 Comparison of the Current and Revised Food Packages for Young Infants,

Maximum Monthly Allowances

Current Food Package I

Revised Food Package 1

Partially Breast-Fed Infants”

Specialty Food
Infant Birth through 3.9 months of age:
Formula about 806 fluid ounces of iron-fortified

formula“ (example: 403 fluid ounces of liquid
concentrate)
[26 fluid ounces of formula per day]

Fully Formula-Fed Infants”

Specialty Food
Infant Birth through 3.9 months of age:
Formula about 806 fluid ounces of iron-fortified

formula“ (example: 403 fluid ounces of liquid
concentrate)
[26 fluid ounces of formula per day]

1 month through 3.9 months of age:
about 384 fluid ounces of iron-fortified
formula“ (example: 52 ounces of powdered
formula)

[12 fluid ounces of formula per day]

4 through 5.9 months of age:
about 442 fluid ounces of iron-fortified
formula“ (example: 221 fluid ounces of liquid
concentrate)
[14 fluid ounces of formula per day]

Birth through 3.9 months of age:
about 806 fluid ounces of iron-fortified
formula“ (example: 403 fluid ounces of liquid
concentrate)
[26 fluid ounces of formula per day]

4 through 5.9 months of age:
about 884 fluid ounces of iron-fortified
formula“ (example: 442 fluid ounces of liquid
concentrate)
[29 fluid ounces of formula per day]

Participant Eligibility
Partially Breast-Fed Infantsb
Birth through 3.9 months of age

Fully Formula-Fed Infantsb
Birth through 3.9 months of age

1 month through 5.9 months of age

Birth through 5.9 months of age

“ The number of fluid ounces of formula refers to the amount as prepared according to directions on the container.

b Infants are certified without respect to the feeding method to be used; however, their nutritional needs with vary
depending on whether they are fully breast-fed, partially breast-fed, or fully formula-fed.
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TABLE A-2 Comparison of the Current and Revised Food Packages for Older Infants,

Maximum Monthly Allowances

Current Food Package 11

Revised Food Package 11

Fully Breast-Fed Infants”

Food Group
Fruits and 96 fluid ounces of vitamin C-rich juice
Vegetables [3.1 fluid ounces per day]
Grains 24 ounces of iron-fortified infant cereal
Meat

Partially Breast-Fed Infants”

Specialty Food
Infant About 806 fluid ounces of iron-fortified
Formula formula“ (example: 403 fluid ounces of liquid
concentrate)
[26 fluid ounces of formula per day]
Food Group
Fruits and 96 fluid ounces of vitamin C-rich juice
Vegetables [3.1 fluid ounces per day]
Grains 24 ounces of iron-fortified infant cereal

Fully Formula-Fed Infants”

Specialty Food
Infant About 806 fluid ounces of iron-fortified
Formula formula“ (example: 403 fluid ounces of liquid
concentrate)
[26 fluid ounces of formula per day]
Food Group
Fruits and 96 fluid ounces of vitamin C-rich juice
Vegetables [3.1 fluid ounces per day]
Grains 24 ounces of iron-fortified infant cereal

(not limited to whole grains)

256 ounces of baby food fruits and vegetables
[8.3 ounces per day]

24 ounces of iron-fortified infant cereal

77.5 ounces baby food meat
[2.5 ounces per day]

About 312 fluid ounces of iron-fortified
formula“ (example: 156 fluid ounces of liquid
concentrate)

[10 fluid ounces of formula per day]

128 ounces of baby food fruits and vegetables
[4.1 ounces per day]

24 ounces of iron-fortified infant cereal

About 624 fluid ounces of iron-fortified
formula“ (example: 312 fluid ounces of liquid
concentrate)

[20 fluid ounces of formula per day]

128 ounces of baby food fruits and vegetables
[4.1 ounces per day]

24 ounces of iron-fortified infant cereal

Participant Eligibility
Infants, 4 through 11.9 months of age

Infants, 6 through 11.9 months of age

“ The number of fluid ounces of formula refers to the amount as prepared according to directions on the container.

b An infant is certified without respect to the feeding method to be used; however, the amount of formula prescribed for
an infant will vary depending on how the infant is being fed (i.e., full breastfeeding, partial breastfeeding, or full formula-

feeding.
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TABLE A-3 Comparison of the Current and Revised Food Packages for Participants with
Special Dietary Needs, Maximum Monthly Allowances

Current Food Package I11 Revised Food Package I11
Specialty Food
Formula About 806 fluid ounces of iron-fortified About 806 fluid ounces of iron-fortified
formula“ (example: 403 fluid ounces of formula” (example: 403 fluid ounces of
liquid concentrate), additional amounts may liquid concentrate), additional amounts may
be approved for nutritional need be approved for nutritional need
Food Group
Fruits and 144 fluid ounces of vitamin C-rich juice Any foods from the life stage-appropriate
Vegetables [4.8 fluid ounces per day] package are included, if consistent with the
participant’s special health needs.
Milk and Any foods as described above.
Alternatives
Grains 36 ounces of iron-fortified cereal Any foods as described above.
(not limited to whole grains)
Meat and Any foods as described above..
Alternatives

Participant Eligibility
Children and women Infants, children, and women

“ The number of fluid ounces of formula refers to the amount as prepared according to directions on the container.
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TABLE A-4 Comparison of the Current and Revised Food Packages for Children, Maximum
Monthly Allowances

Current Food Package IV Revised Food Package IV
Food Group
Fruits and 288 fluid ounces of vitamin C-rich juice 128 fluid ounces of vitamin C-rich juice
Vegetables [9.6 fluid ounces per day] [4.3 fluid ounces per day]
$8 cash-value voucher for fresh fruits and
vegetables, or processed option
Milk and 24 quarts of milk 16 quarts of milk
Alternatives [3.2 cups per day] [2.1 cups per day]
with some allowed substitutions with more allowed substitutions
e |-year-old: whole milk (3.5-4% milk fat)
e 2- through 4-year-old: 2% milk fat or less
Grains 36 ounces of iron-fortified cereal 36 ounces of iron-fortified whole grain cereal
(not limited to whole grains)
2 pounds of whole grain bread
or other whole grain options
Meat and 2-2.5 dozen eggs 1 dozen eggs
Alternatives 1 pound of dried beans or peas 1 pound of dried beans or peas
or the equivalent canned
OR OR

18 ounces of peanut butter 18 ounces of peanut butter
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TABLE A-5 Comparison of the Current and Revised Food Packages for Pregnant Women
and Partially Breastfeeding Women, Maximum Monthly Allowances

Current Food Package V Revised Food Package V
Food Group
Fruits and 288 fluid ounces of vitamin C-rich juice 144 fluid ounces of vitamin C-rich juice
Vegetables [9.6 fluid ounces per day] [4.8 fluid ounces per day]
$10 cash-value voucher for fresh fruits and
vegetables, or processed option
Milk and 28 quarts of milk 22 quarts of milk
Alternatives [3.7 cups per day] [2.9 cups per day],
with some allowed substitutions 2% milk fat or less,
with more allowed substitutions
Grains 36 ounces of iron-fortified cereal 36 ounces of iron-fortified whole grain
cereal
1 pound of whole grain bread
or other whole grain options
Meat and 2-2.5 dozen eggs 1 dozen eggs
Alternatives 1 pound of dried beans or peas 1 pound of dried beans or peas
or the equivalent canned
OR AND
18 ounces of peanut butter 18 ounces of peanut butter
Participant Eligibility
Length of Eligibility
Eligibility During Pregnancy
Throughout pregnancy Throughout pregnancy
Eligibility After Giving Birth
Up to 12 months after delivery From 1 month through 11.9 months after
delivery
Description of Breastfeeding
Definition of Breastfeeding Definition of Partial Breastfeeding
Breastfeeding an average of once per day Breastfeeding and requesting formula in

amounts that do not exceed approximately
half the amount of formula allowed for a
fully formula-fed infant
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TABLE A-6 Comparison of the Current and Revised Food Packages for Non-Breastfeeding

Postpartum Women, Maximum Monthly Allowances

Current Food Package VI

Revised Food Package VI

Food Group

Fruits and
Vegetables

Milk and
Alternatives

Grains

Meat and
Alternatives

192 fluid ounces of vitamin C-rich juice

[6.4 fluid ounces per day]

24 quarts of milk
[3.2 cups per day]
with some allowed substitutions

36 ounces of iron-fortified cereal
(not limited to whole grains)

2-2.5 dozen eggs

96 fluid ounces of vitamin C-rich juice
[3.2 fluid ounces per day]

$10 cash-value voucher for fresh fruits and
vegetables, or processed option

16 quarts of milk
[2.1 cups per day],
2% milk fat or less,
with more allowed substitutions

36 ounces of iron-fortified whole grain cereal

1 dozen eggs

1 pound of dried beans or peas
or the equivalent canned
OR

18 ounces of peanut butter

Participant Eligibility
Length of Eligibility

Up to 6 months after delivery

Up to 6 months after delivery
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TABLE A-7 Comparison of the Current and Revised Food Packages for Fully Breastfeeding
Women, Maximum Monthly Allowances

Current Food Package VII Revised Food Package VII
Food Group
Fruits and 336 fluid ounces of vitamin C-rich juice 144 fluid ounces of vitamin C-rich juice
Vegetables [11 fluid ounces per day] [4.8 fluid ounces per day]
2 pounds fresh carrots $10 cash-value voucher for fresh fruits and
(canned or frozen carrots allowed) vegetables, or processed option
Milk and 28 quarts of milk 24 quarts of milk
Alternatives [3.7 cups per day] [3.2 cups per day],
with some allowed substitutions 2% milk fat or less,
with more allowed substitutions
1 pound of cheese 1 pound of cheese
[about one-half ounce per day] [about one-half ounce per day]
Grains 36 ounces of iron-fortified cereal 36 ounces of iron-fortified whole grain cereal
(not limited to whole grains)
1 pound of whole grain bread
or other whole grain options
Meat and 2-2.5 dozen eggs 2 dozen eggs
Alternatives 26 ounces canned fish (light tuna) 30 ounces canned fish
(light tuna or salmon)
1 pound of dried beans or peas 1 pound of dried beans or peas
or the equivalent canned
AND AND
18 ounces of peanut butter 18 ounces of peanut butter

Participant Eligibility
Length of Eligibility
Up to 12 months after delivery Up to 12 months after delivery
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#
Nutrient Profiles of Current and Revised Food
Packages

INTRODUCTION

For the analyses presented in this report, the committee conducted detailed analyses of the
nutrient content of the current and revised WIC food packages. The details that were not
presented in body of the report and are presented in this appendix. The following is a list of the
tables presented in this appendix.

Table B-1 Specifications for Foods in the Revised Food Packages: Allowable Foods
and Minimum Requirements
Table B-2 Nutrient Analysis of Current and Revised Food Packages Using NDS-R

A-Elements

B-Fat-Soluble Vitamins

C-Water-Soluble Vitamins

D-Macronutrients, Fiber, Phytate, and Cholesterol

E-Fats
Table B-3 Nutrient Analysis of Current and Revised Food Packages Using USDA
Nutrient Database for Standard Reference, SR-17

A-Elements

B-Fat-Soluble Vitamins

C-Water-Soluble Vitamins

D-Macronutrients, Fiber, Phytate, and Cholesterol

E-Fats
Table B-4 Comparison of Food Items Used in Nutrient Analyses from Two Databases
Table B-5 Comparison of Current and Revised Food Packages with Regard to Priority
Nutrients Offered

A-Nutrients of Concern with Regard to Inadequate Intake

B-Nutrients of Concern with Regard to Excessive Intake

C-Nutrients to Limit in the Diet
Table B-6 Substitution Rates for Various Volumes of Formula Concentrate—Easy
Reference Guide

B-1
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TABLE B-1 Specifications for Foods in the Revised Food Packages

Category / Food

Package Number and
Participant Description

Allowable Foods and Minimum Requirements

Infant Foods
Infant formula

Infant formula

Infant cereal

Baby food fruits
and
vegetables

Baby food meat

Dairy
Milk

I-FF, II-FF
Infants, fully formula-
fed, 0-11.9 mo

I-BF/FF, I1-BF/FF

Infants, partially breast-
fed, 1-11.9 mo

I-BF

Infants, fully breast-fed
I

Infants, 6-11.9 mo

11
Infants, 6-11.9 mo

II-BF

Infants, fully breast-fed,
6-11.9 mo

IV-A
Children, 1-1.9y

No change from current specifications.

All allowed infant formulas must meet the definition and
requirements for an infant formula established by FDA
and DHHS: citation section 201(z) Federal Food Drug and
Cosmetic Act [21 USC § 321(2)]; requirements under
section 412 of 21 USC § 350a; regulations at 21 CFR §
106 and §107; and any updates of these regulations.

The iron fortification level must be 10 mg per liter.

Concentrated, powdered, or ready-to-feed formulas are
allowed.

Allowed only during the first month of life under special
conditions. Only powdered formula is allowed.

No change from current specifications.

Infant cereal, instant [must conform to USDA commercial
item description A-A-20022B and any updates of these
regulations]

Must contain a minimum of 45 mg of iron per 100 g of dry
cereal.

Infant cereals containing infant formula, milk, fruit, or other
non-cereal ingredients are not allowed.

Commercial baby food fruits and vegetables without added
sugars, starches, or salt (i.e., sodium). Texture may range
from strained through diced.

Fresh banana may replace up to 16 oz of baby food fruit (i.e.,
4 4-0z jars per month) at a rate of 1 1b of bananas per 8 oz
of baby food fruit.

Single major ingredient, commercial baby food meat without
added sugars, starches, vegetables, or salt (i.e., sodium).
Texture may range from pureed through diced.

Similar in types and forms under current specification, except
that only whole milk (not less that 3.25% milk fat) is
allowed.

Cow’s milk [must conform to FDA standard of identity (21
CFR § 131.110); USDA commercial item description A-
A-20338; and any updates of these regulations] or goat’s
milk: pasteurized fluid whole milk; finished milk contains
at least 400 IU (ca. 10 mcg) of vitamin D per quart of milk
or reconstituted milk. May be fluid, shelf-stable,
evaporated [21 CFR § 131.130], or dried (i.e., powdered)
[21 CFR § 131.147].

Lactose-reduced milk [must conform to FDA standard of
identity (21 CFR § 184.1387 or § 184.1388) and any
updates of these regulations] (i.e., must contain at least
70% less lactose than regular milk) is allowed.

Buttermilk [must conform to FDA standard of identity for
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TABLE B-1 Specifications for Foods in the Revised Food Packages

Package Number and
Category / Food Participant Description

Allowable Foods and Minimum Requirements

IV-B, V, VI, VII
Children (> 2 y) and

women (adolescent and
adult)

Cheese IV, V, VI, VII
Children and women

Yogurt IV, V, VI, VII
Children and women

Eggs IV, V, VL, VII
Children and women

Fish Vi

Woman, fully
breastfeeding

cultured milk (21 CFR § 131.112—cultured buttermilk,
kefir cultured milk, acidophilus cultured milk) and any
updates of these regulations] may be allowed at the state
agency’s option.

Similar in types and forms under current specification, except
that no more than 2% milk fat allowed.

Milk (including lactose-reduced milk, goat’s milk, and
buttermilk) as above except no more than 2% milk fat.
May be fluid, shelf-stable, evaporated [21 CFR §
131.130], or dried (i.e., powdered) [21 CFR § 131.127].

No change from current specifications.

Domestic cheese [must conform to FDA standard of identity
(21 CFR § 133) and any updates of these regulations];
brick, cheddar, colby, jack, monterey, mozzarella,
muenster, pasteurized processed American, provolone,
Swiss, or blends of any of these cheeses are allowed.

Allowed cheeses may be regular or reduced in content of fat,
cholesterol, or sodium—that is, labeled low, free, reduced,

less, or light in any of these nutrients.

Yogurt [must conform to FDA standard of identity (21 CFR §
131.200) and any updates of these regulations]; reduced-
fat (FDA, 1998), low-fat (21 CFR §131.203), or nonfat (21
CFR § 131.206); plain or flavored with < 17 g of total
sugars per 100 g yogurt.

May contain sugar substitutes approved by the FDA.
Yogurts that are fortified with vitamin D, vitamin A, and other
nutrients may be allowed at the state agency’s option. b

Fresh shell domestic hens’ eggs [no standard of identity has
been established (21 CFR § 160.100)] or dried eggs [must
confirm to FDA standard of identity (21 CFR § 160.105)
and any updates of these regulations] made from whole
eggs (liquid or shell eggs) that have been pasteurized and
dried. No change from current specifications.

Hard boiled eggs, where readily available for purchase in
small quantities, may be provided for participants with
limited cooking facilities.

Canned only:

e light tuna (no white tuna or albacore) [must conform to
FDA standard of identity (21 CFR § 161.190); USDA
commercial item description A-A-20155C; and any
updates of these regulations];

e salmon (bones, if any, must be soft and friable) [must
conform to FDA standard of identity (21 CFR §
161.170); USDA commercial item description
A-A-20158B (updated by A-A-20158B on March 28,
2005); and any updates of these regulations];

e other varieties of fish that do not pose a mercury
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TABLE B-1 Specifications for Foods in the Revised Food Packages

Package Number and
Category / Food Participant Description Allowable Foods and Minimum Requirements

hazard [< 1.0 ppm, the standard set for tuna; USDA
commercial item description A-A-20155C; as amended
by additional standards such as EPA’s stricter Tissue
Residue Criterion of < 0.3 ppm for freshwater and
estuarine fish (EPA, 2001) as identified by advisories
from the FDA and EPA.

May be packed in water or oil. May be regular or lower in

. a
sodium content.

Fruits and Vegetables
Fresh fruitsand 1V, V, VI, VII Any variety of fresh whole or cut fruit without added sugars.
vegetables Children and women Any fresh whole or cut vegetable except white potatoes

(orange yams and sweet potatoes are allowed); without
added sugars, fats, or oils.

Processed fruits IV, V, VI, VII Any variety of canned ¢ fruits [must conform to FDA standard
and Children and women of identity (21 CFR § 145) and any updates of these
vegetables regulations]; juice pack or water pack without added

sugars. Any variety of frozen fruits without added sugars.

Any variety of canned © or frozen vegetables [must conform to
FDA standard of identity (21 CFR § 155) and any updates
of these regulations] except white potatoes (orange yams
and sweet potatoes are allowed); without added sugars,
fats, or oils. May be regular or lower in sodium.  Excludes
soups, condiments such as catsup, pickles, and olives.

V, VL, VII Any type of dried fruits without added sugars, fats, oils, or salt
Women (i.e., sodium).
Grains
Cereal IV, V, VI, VII Ready-to-eat cereals and hot cereals [must conform to FDA
Children and women standard of identity, 21 CFR § 170.3(n)(4); USDA

commercial item description A-A-20000B (for ready-to-
eat cereals); and any updates of these regulations ]:

e contain a minimum of 28 mg iron per 100 g dry cereal;

e contain <21.2 g sucrose and other sugars per 100 g dry
cereal (< 6 g per dry 0z); and

e meet labeling requirements for making a health claim
as a “whole grain food with moderate fat content™:

o contain a minimum of 51% whole grains (using
dietary fiber as the indicator);

o meet the regulatory definitions for “low saturated
fat” (< 1 g saturated fat per RACC) and “low
cholesterol” (< 20 mg cholesterol per RACC);
bear quantitative trans fat labeling; and
contain < 6.5 g total fat per RACCand <0.5 g
trans fat per RACC.

Instant-, quick- and regular-cooking forms are allowed.
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TABLE B-1 Specifications for Foods in the Revised Food Packages

Category / Food

Package Number and
Participant Description

Allowable Foods and Minimum Requirements

Whole grain
bread

OR

Other whole
grains

Juice

Legumes

Peanut butter

IV, VvV, Vil

Children and women
except non-breast-
feeding postpartum
women

IV, V, VL, VII
Children and women

IV, V, VI, VII
Children and women

IV, V, VL, VII
Children and women

Whole wheat bread [must conform to FDA standard of
identity (21 CFR § 136.180) and any updates of these
regulations]

OR

Bread must meet labeling requirements for making a health
claim as a “whole grain food with moderate fat content™:

e contain a minimum of 51% whole grains (using dietary
fiber as a marker);

e meet the regulatory definitions for “low saturated fat”
(= 1 g saturated fat per RACC) and “low cholesterol”
(< 20 mg cholesterol per RACC);

® bear quantitative ¢rans fat labeling; and

e contain < 6.5 g total fat per RACC and < 0.5 g trans fat
per RACC.

Brown rice, bulgur, oatmeal, whole-grain barley without
added sugars, fats, oils, or salt (i.e., sodium). May be
instant-, quick-, or regular-cooking.

Soft corn or whole wheat tortillas without added fats or oils
may be allowed at the state agency’s option.

No change from current specifications.

Must be pasteurized 100% unsweetened fruit juice (must
conform to FDA standard of identity (21 CFR § 146) and
any updates of these regulations] or vegetable juice [must
conform to FDA standard of identity (21 CFR § 156) and
any updates of these regulations] and contain at least 30
mg of vitamin C per 100 mL of juice. Juices that are
fortified with other nutrients may be allowed at the state
agency’s option. Juice may be fresh, from concentrate,
frozen, canned, or shelf-stable.

Vegetable juice may be regular or lower in sodium. ¢

Any type of mature dry beans, peas, or lentils in dry-packaged
or canned forms. Examples include but are not limited to
black beans (“turtle beans”), blackeye peas (cowpeas of
the blackeye variety, “cow beans”), garbanzo beans
(chickpeas), great northern beans, kidney beans, lima
beans (“butter beans”), pinto beans, soybeans, split peas,
and lentils. All categories exclude soups. May not contain
added sugars, fats, or oils as purchased. Canned legumes
may be regular or lower in sodium content. ¢

Baked beans may be provided for participants with limited
cooking facilities.

No change from current specifications.

Peanut butter [must conform to FDA Standard of Identity (21
CFR §164.150); USDA commercial item description
A-A-20328; and any updates of these regulations]; creamy

or chunky, regular or reduced fat, salted or unsalted
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TABLE B-1 Specifications for Foods in the Revised Food Packages

Package Number and
Category / Food Participant Description Allowable Foods and Minimum Requirements

forms are allowed.

Soy beverage V, VI, VII Soy beverage (sometimes referred to as “soy milk’”) must be
Women fortified to contain nutrients in amounts similar to cow's
milk. Specifications are to include at least 300 mg calcium
and 120 IU (ca. 3 mcg) vitamin D per 8 fl oz. Soy
beverages typically contain no cholesterol and are low in
saturated fat.

Tofu Women Regular or firm calcium-set tofu [prepared with only calcium
salts (e.g., calcium sulfate)]. May not contain added fats,
oils, or sodium.

Foods for Food Package I11

Exempt infant I Must meet the requirements for an exempt infant formula
formula Infants, children, and under section 412(h) of the Federal Food, Drug, and
women with special Cosmetic Act [21 USC 350 a(h)], regulations at 21 CFR §
dietary needs 106 and § 107, and any updates of these regulations.
Medical foods I Certain enteral products that are specifically formulated to
Infants, children, and provide nutritional support for individuals with a
women with special diagnosed medical condition, allowable when the use of
dietary needs conventional foods is precluded, restricted, or inadequate.

NOTES FOR TABLE B-1: BF = fully breast-fed (i.e., the infant receives no formula through the WIC program); BF/FF =
partially breast-fed (i.e., the infant is breast-fed but receives some formula through the WIC program); ca. = calculated amount;
CFR = Code of Federal Regulations; DHHS = U.S. Department of Health and Human Services; EPA = U.S. Environmental
Protection Agency; FDA = U.S. Food and Drug Administration; FF = fully formula-fed; IU = International Units; mL =
milliliter; RACC = reference amounts customarily consumed per eating occasion, defined in 21 CFR § 101.12; USC = U.S.
Code; USDA = U.S. Department of Agriculture.

“ Any of the following lower sodium forms are allowable: [Adapted from FDA website (Kurtzweil, 1995).]

®  Sodium-free—Iless than 5 mg sodium per serving;

®  Very low sodium—35 mg sodium or less per serving or, if the serving is 30 g or less or 2 tablespoons or less, 35
mg sodium or less per 50 g of the food;

® Low-sodium—140 mg sodium or less per serving or, if the serving is 30 g or less or 2 tablespoons or less, 140 mg
sodium or less per 50 g of the food;

® Light in sodium—at least 50 percent less sodium per serving than average reference amount for same food with
no sodium reduction;

® Lightly salted—at least 50 percent less sodium per serving than reference amount (If the food is not “low in
sodium,” the statement “not a low-sodium food” must appear on the same panel as the Nutrition Facts panel.); and

® Reduced or less sodium—at least 25 percent less sodium per serving than reference food.

b . . . . .
As more brands of fortified yogurt appear in the market, state agencies may decide to increase the total amount of
yogurt that can be substituted for milk.

“ For the purposes of this specifications table, “canned” refers to processed food items in cans or other shelf-stable
containers.

d Canned legumes could substitute for dried legumes at the rate or 64 oz of canned beans for 1 1b dried beans. The
equivalence of 64 oz of canned beans for 1 1b dry beans was calculated using several methods. One method used the following
conversion factors: 1 1b of dry beans = 6 cups of cooked beans (drained); 1 15-0z can of beans (mature legumes) = 1 1/2 cups
cooked beans (drained) (American Dry Bean Board, 2004). Common can sizes for legumes currently on the market ranged
from 15 to 16 oz; the equivalence was raised from 60 oz (as calculated above) to 64 oz of canned beans for 1 Ib dry beans to
allow the purchase of 4 cans per month.
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APPENDIX B: NUTRIENT PROFILES OF FOOD PACKAGES B-19
TABLE B-4 Comparison of Food Items Used in Nutrient Analyses from Two Databases
Source of Nutrient Data
Nutrition Data System for Research Nutrient Database for Standard
(NDS-R) v. 5.0/35, Univ. of Reference, Release 17 (SR-17), NDB
Food* Minnesota Nutrient Data Laboratory, USDA © No.4
Formula Enfamil with Iron (Mead Johnson) Same 03803
Similac with Iron (Ross/Abbott) Same 03850
Good Start (Carnation) Good Start Supreme with iron (Nestlé) 03800
Cereal, baby Rice cereal, dry Same 03194
Juice Apple juice, unsweetened, reconstituted ~ Same 09411
from frozen, with ascorbic acid
added
Orange juice, unsweetened, Same 09215
reconstituted from frozen
Baby food, Applesauce, junior Same 03117
fruits
Peaches, junior Same 03131
Pears, junior Same 03133
Baby food, Carrots, junior Same 03100
vegetables  Green beans, junior Same 03092
Squash, junior Same 03105
Baby food, Beef, strained Same 03002
meats
Chicken, strained Same 03012
Lamb, strained Same 03010
Juice Apple juice, unsweetened, reconstituted ~ Same 09411
from frozen, with ascorbic acid
added
Orange juice, unsweetened, Same 09215
reconstituted from frozen
Milk Whole, 3.5-4% milk fat Whole, 3.25% milk fat 01077
Reduced-fat, 2% milk fat (appears to be ~ Reduced-fat, fluid, 2% milk fat, with 01079
with vitamin A added) added vitamin A
Low-fat, 1% milk fat (appears to be Low-fat, fluid, 1% milk fat, with added 01082
with vitamin A added) vitamin A
Nonfat, skim (appears to be with Nonfat, skim, fat-free, fluid, with added 01085
vitamin A added) vitamin A
Yogurt Low-fat, plain® Low-fat, plain, 12 g protein/8 oz 01117
vanilla vanilla, 11 g protein/8 oz 01119
Nonfat, plain® Skim, plain, © 13 g protein/8 fl oz 01118
vanilla Nonfat, vanilla or lemon flavor, 01184
sweetened with low-calorie
sweetener
Soy beverage  Ready-to-drink, regular,f fortified “Soy milk”, fluid, “calcium-fortified” 16139

(enriched with calcium)
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TABLE B-4 Comparison of Food Items Used in Nutrient Analyses from Two Databases

WIC FOOD PACKAGES: TIME FOR A CHANGE

Source of Nutrient Data

Nutrition Data System for Research

Nutrient Database for Standard

(NDS-R) v. 5.0/35, Univ. of Reference, Release 17 (SR-17), NDB
Food* Minnesota Nutrient Data Laboratory, USDA © No.4
Tofu Calcium salts used in processing Firm, prepared with calcium sulfate 16426
Cheese American cheese, process® American cheese, pasteurized process, 01042
with disodium phosphate
Cheddar cheese, natural Cheddar cheese 01009
Monterey Jack cheese, natural Monterey cheese 01025
Mozzarella cheese, part skim milk Same 01028
Eggs Whole Whole, large, fresh (12% refuse) 01123
Cereal, ready-  Cheerios (General Mills) Same 08013
to-eat
Corn flakes Corn Flakes (Kellogg’s) 08020
Kix (General Mills) Same 08048
Mini-Wheats, Frosted Bite Size Same 08319
(Kellogg’s)
Total Whole Grain (General Mills) Same 08077
Cereal, hot Cream of wheat, regular-cooking,
regular salt option for preparation
Oatmeal, instant-cooking, iron-fortified, — Cereal, oats, instant, fortified, plaine 08122
regular salt option for preparation
Peanut butter Regularh Smooth style, with salt 16098
Beans, dried Black beans Black beans, mature seeds 16014
Garbanzo beans (chickpeas) Chickpeas (garbanzo beans, Bengal 16056
gram), mature seeds
Kidney beans Kidney beans, red, mature seeds 16032
Northern beans Great northern beans, mature seeds 16024
Pinto beans Pinto beans, mature seeds 16042
Lentils Lentils, mature seeds 16069
Beans, canned  Black beans, regularh Black beans, mature seeds 16014
Garbanzo beans (chickpeas), regular” Chickpeas (garbanzo beans, Bengal 16058
gram), mature seeds
Kidney beans, regularh Kidney beans, red, mature seeds 16034
Northern beans, regularh Great northern beans, mature seeds 16026
Fruits, fresh Apples, with skin Apples, with skin (8% refuse) 09003
Oranges Oranges, all commercial varieties (27% 09200
refuse)
Bananas Bananas (36% refuse) 09040
Fruits, canned  Applesauce, unsweetened Applesauce, unsweetened, without 09019
added ascorbic acid
Peaches, juice pack or unsweetened, not Peaches, juice pack, solids and liquid 09238
drained (i.e., packing liquid utilized)
Pineapple, juice pack or unsweetened, Pineapple, juice pack, solids and liquid 09268

not drained (i.e., packing liquid
utilized)
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TABLE B-4 Comparison of Food Items Used in Nutrient Analyses from Two Databases
Source of Nutrient Data
Nutrition Data System for Research Nutrient Database for Standard
(NDS-R) v. 5.0/35, Univ. of Reference, Release 17 (SR-17), NDB
Food* Minnesota Nutrient Data Laboratory, USDA © No.4
Vegetables, Carrots, raw Same (0% refuse) 11124
fresh
Carrots, cooked from fresh Carrots, cooked, boiled, drained (0% 11125
refuse)
Tomatoes, raw Tomatoes, red, ripe, raw, year round 11529
average (9% refuse)
Tomatoes, cooked from fresh Tomatoes, red, ripe, cooked 11530
Green or snap beans, cooked from fresh  Beans, snap, green, cooked, boiled, 11053
drained (0% refuse)
Vegetables, Carrots, regular, " drained Carrots, regular pack, drained solids 11128
canned
Tomatoes, regular,h drained Tomatoes, red, ripe, whole, regular pack 11531
Green beans, regular,” drained Beans, snap, green, regular pack, 11056
drained solids
Whole grains Whole wheat bread Whole-wheat bread, commercially 18075
prepared
Brown rice, cooked in salted water Brown rice, long-grain 20036
Fish, canned Tuna, water pack, regular, " drained Tuna, light, canned in water, drained 15121
solids
Tuna, oil pack, regular, h drained Tuna, light, canned in oil, drained solids 15119
Salmon, regular, " drained Salmon, pink, solids with bone and 15084

liquid

NOTES FOR TABLE B-4: The medical formulas and medical foods required by individuals with special dietary needs were
omitted from the nutrient analyses.

@ All food items (edible portion) for nutrient analyses were chosen with no added salt and no added fat cooking

preparation options unless otherwise noted in the table.

b The primary nutrient analysis for this report (Tables B-2A through B-2E) used Nutrition Data System for Research
software version 5.0/35 (2004) developed by the Nutrition Coordinating Center (NCC), University of Minnesota, Minneapolis,
MN (Schakel et al., 1988, 1997; Schakel, 2001).

‘A secondary nutrient analysis was prepared using the USDA Nutrient Database for Standard Reference, Release 17

(SR-17) (NDL, 2004) (Tables B-3A through B-3E). The analysis using SR-17 is presented only here in Appendix B.

d Identification number for food item in USDA Nutrient Data Laboratory Nutrient Database (NDL, 2004).

¢ “Plain” in this instance means not flavored because flavored products customarily have added sugars.

f

“Regular” in this instance means not a reduced calorie product.

€ American cheese can be processed with or without a sodium salt (e.g., disodium phosphate) (Nutrition Data, 2004). The
American cheese used in these analyses appears to be processed with disodium phosphate resulting in a sodium content twice

that of the other cheeses used in the nutrient analyses. Even greater differences in sodium content have been reported

(Nutrition Data, 2004).

h “Regular” in this instance means regular pack with salt added in processing. In some cases this assumption was made as
representative of likely participant choices (e.g., salted peanut butter is a likely participant choice rather than unsalted peanut
butter). In other cases this assumption was made as representative of likely state agency restrictions (e.g., salted canned
vegetables are likely state agency restrictions if unsalted canned vegetables are more costly).
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TABLE B-5A Comparison of Current and Revised Food Packages with Regard to Nutrients
Offered, Nutrients of Concern with Regard to Inadequate Intake

Dietary Reference Intakes Nutrients Offered
Participant Category and Current Revised
Priority Nutrient EAR Al* RDA Package Package Change

Infants 6-11.9 mo, breast-fed

Food Package No. Current Il Revised II-BF

Iron (mg/d) 6.9 — 11.0 10.1 11.4 +
Zinc (mg/d) 2.5 — 3.0 1.5 33 +
WIC Children 1-1.9 y

Food Package No. Current IV Revised IV-A

Iron (mg/d) 3.0 — 7.0 13.8 15.4 +
Vitamin E (mg ATE/d)“ — “ “ 8.3 12.7 +
Potassium (mg/d) — 3,000%* — 1,683 1,536 -
Fiber (g/d) — 19% — 6.0 10.6 +
WIC Children 2-4.9 y”

Food Package No. Current IV Revised IV-B

Iron (mg/d) 3.0/4.1 7.0/10.0 13.8 15.5 +
Vitamin E (mg ATE/d) ¢ — “ “ 8.3 12.4 +
Potassium (mg/d) —  3,000*/3,800%* — 1,683 1,546 -
Fiber (g/d) — 19%/25% — 6.0 10.6 +
Pregnant and lactating women, 14-44 y

Food Package No. Current V.. Revised V'

Calcium (mg/d) — 1,000-1,300* — 1,374 1,341 -
Iron (mg/d) 6.5-23.0 — 9.0-27.0 13.9 16.9 +
Magnesium (mg/d) 255-335 — 310-400 173 232 +
Vitamin E (mg ATE/d) “ — “ “ 8.3 15.3 +
Fiber (g/d) — 28-29* — 4.6 12.5 +
Potassium (mg/d) — 4,700-5,100* — 1,883 2,026 +
Vitamin A (mcg RAE/d) 530-900 — 750-1,300 680 833 +
Vitamin C (mg/d) 66-100 — 80-120 117 98 -
Vitamin D (mcg/d) — 5.0% — 8.9 7.3 -
Vitamin Bg (mg/d) 1.6-1.7 — 1.9-2.0 1.4 1.8 +
Folate (mcg DFE/d)“ 450-520 — 500-600 500 571
Non-breastfeeding postpartum women, 14-44 y

Food Package No. Current VI ~ Revised VI

Calcium (mg/d) — 1,000-1,300* — 1,199 1,063 -
Iron (mg/d) 7.9-8.1 — 15-18 13.0 15.4 +
Magnesium (mg/d) 255-300 — 310-360 127 159 +
Vitamin E (mg ATE/d)“ — “ “ 7.3 13.6 +
Fiber (g/d) — 25-26* — 2.6 9.0 +
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TABLE B-5A Comparison of Current and Revised Food Packages with Regard to Nutrients
Offered, Nutrients of Concern with Regard to Inadequate Intake

Dietary Reference Intakes

Nutrients Offered

Participant Category and Current Revised

Priority Nutrient EAR Al* RDA Package Package Change
Potassium (mg/d) — 4,700%* — 1,393 1,463 +
Vitamin A (mcg RAE/d) 485-500 — 700 609 734 +
Vitamin C (mg/d) 56 — 60 — 65-175 84 81 -
Vitamin D (mcg/d) — 5.0* — 7.5 5.6 -
Vitamin Bg (mg/d) 1.0-1.1 — 1.2-1.3 1.2 1.6

Folate (mcg DFE/d)“ 320-330 — 400 439 506

Lactating women, 14-44 y

Food Package No. — — — Current VII ~ Revised VII
Calcium (mg/d) — 1,000 - 1,300* — 1,494 1,538 +
Iron (mg/d) 6.5-7.0 — 9.0-10.0 15.3 17.7 +
Magnesium (mg/d) 255-300 — 310 -360 215 255 +
Vitamin E (mg ATE/d) ¢ — “ “ 9.7 16.1 +
Fiber (g/d) — 29% — 7.3 12.6 +
Potassium (mg/d) — 5,100%* — 2,237 2,235 +
Vitamin A (mcg RAE/d) 885 -900 — 1,200 - 1,300 971 945 -
Vitamin C (mg/d) 96 — 100 — 115-120 135 99 -
Vitamin D (mcg/d) — 5.0% — 10.1 10.3 +
Vitamin Bg (mg/d) 1.7 - 2.0 1.6 1.9 +
Folate (mcg DFE/d)“? 450 — 500 551 587 +

See notes for Tables B-5A through B-5C following Table B-5C.
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WIC FOOD PACKAGES: TIME FOR A CHANGE

TABLE B-5B Comparison of Current and Revised Food Packages with Regard to Excessive
Nutrients Offered, Nutrients of Concern with Regard to Excessive Intake

Dietary Reference Intakes

Nutrients Offered

Participant Category and Mean Current Revised
Priority Nutrient UL EER AMDR Package Package Change
Infants 0-3.9 mo, fully formula-fed
Food Package No. Current 1 Revised I-FF-A
Zinc (mg/d) 4.0 — — 4.9 4.9 =
Preformed vitamin A (mcg/d) 600 — — 413 413 =
Food energy (kcal/d) - 555¢ - 529 529 =
Infants 4-5.9 mo, fully formula-fed
Food Package No. Current I  Revised I-FF-B
Zinc (mg/d) 4.0 — — 6.4 5.4 -
Preformed vitamin A (mcg/d) 600 — — 413 453 +
Food energy (kcal/d) - 623°¢ - 663 581 -
Infants 6-11.9 mo, fully formula-fed
Food Package No. Current I ~ Revised I[I-FF
Zinc (mg/d) 5.0 — — 6.4 5.4 -
Preformed vitamin A (mcg/d) 600 — — 413 320 -
Food energy (kcal/d) - 754°¢ - 663 547 -
Children 1-1.9 y
Food Package No. Current IV Revised IV-A
Zinc (mg/d) 7.0 — — 9.3 10.5 +
Preformed vitamin A (mcg/d) 600 — — 596 345 -
Food energy (kcal/d) — 942° — 797 753 -
Children 2-4.9 yb
Food Package No. Current IV Revised IV-B
Zinc (mg/d) 7.0/12.0 — — 9.3 10.7 +
Sodium (mg/d) 1,500/ 1,900 — — 875 796 -
Preformed vitamin A (mcg/d) 600 /900 — — 596 455 -
Food energy (kcal/d) 1,282°¢ 797 672 -
Pregnant and partially breastfeeding women, 14-44 y°
Food Package No. Current V.. Revised V
Sodium (mg/d) 2,300 — — 940 848 -
Food energy (kcal/d) — 2,465°¢ — 858 823 -
Total fat (g/d) — — — 31.3 234 -
(% of total food energy) — — 25-35%, <19y 0 o
20-35%. 219y 30.4% 25.1% -
Non-breastfeeding postpartum women, 14-44 y
Food Package No. Current VI ~ Revised VI
Sodium (mg/d) 2,300 — — 829 571 -
Food energy (kcal/d) — 2,163°¢ — 676 577 -
Total fat (g/d) — — — 24.7 16.0 -
0 250,
(% of total food energy) 25-35%, <19y 31.4% 22.9% }

20-35%, >19y
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TABLE B-5B Comparison of Current and Revised Food Packages with Regard to Excessive
Nutrients Offered, Nutrients of Concern with Regard to Excessive Intake

Dietary Reference Intakes

Nutrients Offered

Participant Category and Mean

Priority Nutrient UL EER AMDR

Revised
Package

Current

Package Change

Lactating women, 14-44 y*
Food Package No.
Sodium (mg/d) 2,300 — —
Food energy (kcal/d) 2,465°¢ —
Total fat (g/d) — —

(% of total food energy) — —

25-35%, <19y
20-35%, >19y

Current VII  Revised VII

1,198 1,133 -
1,061 981 -
41.4 32.0 -
33.8% 28.7% -

See notes for Tables B-5A through B-5C following Table B-5C.
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TABLE B-5C Comparison of Current and Revised Food Packages with Regard to Nutrients
Offered, Nutrients and Ingredients to Limit in the Diet®

Nutrients Offered

Dietary
Participant Category and Priority Nutrient =~ Guidance Current Package  Revised Package  Change
Infants 6-11.9 mo, fully breast-fed
Food Package No. Current 11 Revised II-BF
Trans fatty acids (g/d) — <0.1 0.14 +
Infants 6-11.9 mo, fully formula-fed
Food Package No. Current 11 Revised II-FF
Trans fatty acids (g/d) — 0.02 0.02 =
Children 1-1.9 y
Food Package No. Current IV Revised IV-A
Trans fatty acids (g/d) — 0.59 0.69 +
Children 2-4.9 y
Food Package No. Current IV Revised IV-B
Saturated fat (g/d) — 13.8 6.3 -
(% of total food energy) <10% 15.6% 8.4% -
Cholesterol (mg/d) <300 279 113 -
Trans fatty acids (g/d) — 0.59 0.42 -
Pregnant and partially breastfeeding women, 14-44 y*
Food Package No. Current V Revised V
Saturated fat (g/d) — 15.1 7.9 -
(% of total food energy) <10% 15.8% 8.7% -
Cholesterol (mg/d) <300 288 118 -
Trans fatty acids (g/d) — 0.66 0.45 -
Non-breastfeeding postpartum women, 14-44 y
Food Package No. Current VI Revised VI
Saturated fat (g/d) — 12.9 5.9 -
(% of total food energy) <10% 17.2% 9.1% -
Cholesterol (mg/d) <300 279 111 -
Trans fatty acids (g/d) — 0.53 0.28 -
Lactating women, 14-44 y*
Food Package No. Current VII Revised VII
Saturated fat (g/d) — 19.0 12.0 -
(% of total food energy) <10% 16.1% 11.0% -
Cholesterol (mg/d) <300 307 227 -

Trans fatty acids (g/d) — 0.81 0.58 -
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NOTES FOR TABLES B-5A 10O B-5C : Al = Adequate Intake, used when necessary, in italics followed by an asterisk (*);
AMDR = Acceptable Macronutrient Distribution Range; ATE = a (alpha)-tocopherol equivalents; DFE = dietary folate
equivalents; EAR = Estimated Average Requirement, used when available; EER = Estimated Energy Requirement; kcal =
kilocalories; ND = not determined; RAE = retinol activity equivalents; RDA = Recommended Dietary Allowance; UL =
Tolerable Upper Intake Level.

“For discussion of important issues regarding differences between the DRI and dietary intake data in the units used for
vitamin E and folate, please see the section Data Set—Nutrients Examined in Appendix A—~Nutrient Intake of WIC
Subgroups.

b Values are for children ages 2-3.9 years and children age 4 years, respectively.
“ Mean EER (kcal/d), based on CSFII data (FSRG, 2000) and the DRI report (IOM, 2002a).

¢ Added sugars were identified as an ingredient to limit in the diet for women and children over the age of 2 y;
however, the committee did not include added sugars in the nutrient analyses because the databases used did not list added
sugars as a separate component of foods.

4 Trans fatty acids have not specifically been identified as a hazard for infants and children, and thus are shown in the
table as nutrients to limit only in the diets of adolescents and adults (IOM, 2002a). However, the current dietary guidance to
limit trans fatty acids from processed foods in the diet is presumed to apply to all individuals regardless of age.

DATA SOURCES: EARs, Als, and RDAs (Table B-5A) are from the DRI reports (IOM, 1997, 1998, 2000b, 2001, 2002a,
2004a). ULs, EERs, and AMDRs (Table B-5B) are from the DRI reports (I0M, 2001, 2002a, 2004a). The dietary guidance
in Table B-5C is from the American Heart Association (AHA, 2004) and the Dietary Guidelines for Americans 2005
(DHHS/USDA, 2005). Nutrients offered were calculated using data from the Nutrition Coordinating Center (NCC),
University of Minnesota, Minneapolis, MN, using Nutrition Data System for Research software (NDS-R version 5.0/35,
2004) (Schakel et al., 1988, 1997; Schakel, 2001). The assumptions used for the calculations of nutrient content of the
current and revised food packages are detailed in Appendix D—Cost Calculations.
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Appendix C

%
Nutrient Intake of WIC Subgroups

This appendix presents the details of the final analyses the committee conducted to identify
priority nutrients to consider in revising the WIC food packages. Using the Dietary Reference
Intakes (DRIs) and the methods described by the Institute of Medicine (IOM, 2000a) to assess
nutrient adequacy, the committee assessed the nutrient adequacy of the diets of categorical WIC
subgroups—WIC infants under one year of age, WIC children 1 through 4 years of age, and
pregnant, lactating, and non-breastfeeding postpartum women. Chapter 2—~Nutrient and Food
Priorities—of this report presents a summary of the results. The first section of this appendix
describes the DRIs and then discusses how to use them in assessing nutrient adequacy. The next
section describes the data set used in the analyses, and the final section includes tables with the
detailed analysis results. For a discussion and interpretation of the results, see Chapter 2 of this
report.

The results presented in this appendix and summarized in Chapter 2—~Nutrient and Food
Priorities—update the results of similar analyses conducted by the committee for its first report,
Proposed Criteria for Selecting the WIC Food Packages: A Preliminary Report of the Committee
to Review the WIC Food Packages (I0M, 2004b). Based on comments received on that report
and on initial analyses conducted in response to those comments, the committee expanded the set
of nutrients examined and defined the WIC subgroups to correspond more closely to those
served by the WIC program. The priority nutrients identified by the two analyses are essentially
the same, but the specific results of the analyses differ.

DIETARY REFERENCE INTAKES (IOM, 1997-2004)

Over the past decade, knowledge of nutrient requirements has increased substantially,
resulting in a set of new dietary reference standards called the Dietary Reference Intakes (IOM,
1997, 1998, 2000b, 2001, 2002a, 2004a). The DRIs replace the earlier Recommended Dietary
Allowances and are the appropriate standards to use in determining whether diets are
nutritionally adequate without being excessive.

The DRIs for micronutrients include four reference standards—the Estimated Average
Requirement, the Recommended Dietary Allowance, the Adequate Intake, and the Tolerable
Upper Intake Level (IOM, 2003a):

C-1
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e Estimated Average Requirement (EAR) is the usual intake level that is estimated to
meet the requirement of half the healthy individuals in a life stage and gender group.
At this level of intake, the other half of the healthy individuals in the specified group
would not have their needs met.

e Recommended Dietary Allowance (RDA) is the usual intake level that is sufficient
to meet the nutrient requirement of nearly all healthy individuals in a particular age
and gender group (97.5 percent of the individuals in a group). If the distribution of
requirements in the group is assumed to be normal, the RDA can be derived as the
EAR plus two standard deviations of requirements.

e Adequate Intake (AI)—When information is not sufficient to determine an EAR
(and, thus, an RDA), then an Al is set for the nutrient. The Al is a recommended
average daily nutrient intake level based on experimentally derived intake levels or
approximations of observed mean nutrient intakes by a group (or groups) of
apparently healthy people who are maintaining a defined nutritional state or criterion
of adequacy.

e Tolerable Upper Intake Level (UL)—Many nutrients have a UL, which is the
highest level of usual nutrient intake that is likely to pose no risks of adverse health
effects to individuals in the specified life stage group. As intake increases above the
UL, the risk of adverse effects increases. The absence of a UL does not imply that the
nutrient does not have a tolerable upper intake level, but, rather, that the available
evidence at this times does not permit its estimation.

Three of the four DRIs—the EAR, Al, and UL—are appropriate to use in assessing the
nutrient intakes of population subgroups. The RDA, however, should not be used in assessing
group intakes. Table C-1 presents the DRIs for the micronutrients examined in the assessment of
the nutrient adequacy of the diets of WIC-eligible populations.

For macronutrients, a somewhat different set of DRIs has been developed (IOM, 2002a). In
the case of food energy, dietary requirements are expressed in terms of estimated energy
requirements (EERs). An adult EER is defined as the dietary energy intake needed to maintain
energy balance in a healthy adult of a given age, gender, body weight, height, and level of
physical activity. In children, the EER is defined as the sum of the dietary energy intake
predicted to maintain energy balance for an individual’s age, body weight, height, and activity
level, plus an allowance for normal growth and development. For fat, protein, and carbohydrate,
the DRIs include Acceptable Macronutrient Distribution Ranges (AMDRs) for intakes as a
percentage of energy intakes (Table C-2).
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TABLE C-1 Acceptable Macronutrient Distribution Ranges

Range (percent of food energy)

Macronutrient Children, 1-3 y Children, 4 y Women, 13-44 y
Protein 5-20 10-30 10-35
Carbohydrate 45-65 45-65 45-65
Fat 30-40 25-35 20-35

DATA SOURCE: 10M,2002a.

In addition to micronutrients and macronutrients, other nutrients and dietary components
have DRIs. Potassium and fiber have Als, and sodium has an Al for infants under one year of
age and a UL for children and older adults. Current dietary guidance for saturated fat and added
sugars, for which there are no dietary requirements, is that the percentage of food energy from
saturated fat not exceed 10 percent and from added sugars not exceed 25 percent. Current dietary
guidance is that the daily intake of cholesterol not exceed 300 milligrams.

USING THE DRIS TO ASSESS NUTRIENT ADEQUACY
To assess the nutrient adequacy of WIC-eligible subgroups, three questions are important:
1. What are the characteristics of the usual nutrient intake distributions?
2. What proportion of the subgroup is at risk of inadequate usual intake?

3. What proportion is at risk of excessive intake levels?

What are the characteristics of the usual nutrient intake distributions?

In order to describe the characteristics of the usual intake distribution, and to use the DRIs in
assessing diets, one needs information on the distribution of usual nutrient intakes. The usual
intake of a nutrient is defined as the long-run average intake of the nutrient by the individual
(NRC, 1986). Usual intake is not observed; rather, dietary recalls provide data on observed
nutrient intakes over some specified period of time. Even discounting errors related to the dietary
recall data and its analysis, observed daily intake measures usual intake with error. That is,
nutrient intake varies from day to day within an individual. This day-to-day variability is
“noise”— the individual-to-individual variability in usual nutrient intake provides the needed
information. Because for most nutrients, the day-to-day variability in intakes can be larger than
the individual-to-individual variability, it is very important to “remove” the effect of this
additional variability when estimating the distribution of usual intakes (Beaton et al., 1979).

The National Research Council (NRC, 1986) proposed a simple additive measurement error
model that permits adjusting the data for the presence of the day-to-day variability in intakes.
The NRC model assumes that the observed daily intake for an individual can be expressed as a
deviation from the individual’s usual intake. Subsequently, researchers at lowa State University
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(ISU) developed and modified approaches that permit estimating the usual intake distributions
with a higher degree of accuracy. This method, proposed by Nusser et al., (1996), is known as
the ISU method for estimating usual nutrient intake distributions, and is now widely used by the
nutrition community (see, for example, Carriquiry, 1999; IOM, 2000a). Software packages are
available that produce estimates of the mean and variance of usual intake in the group, as well as
estimates of any percentile of interest. Importantly, these software packages produce estimates of
the usual intake distributions of groups and are not appropriate for estimation of the usual intake
of individuals.

What proportion of the subgroup has inadequate usual intake?

Assessing the prevalence of nutrient inadequacy in a group requires estimating the proportion
of individuals in the group whose usual intakes of a nutrient do not meet requirements. For most
nutrients with an EAR, the committee used the EAR cut-point method to estimate the prevalence
of inadequacy among categorical WIC subgroups. The EAR cut-point method involves
estimating the proportion of individuals in a group whose usual nutrient intakes are less than the
EAR. Under certain assumptions, the proportion with usual intakes less than the EAR is an
estimate of the proportion of a group whose usual intakes do not meet requirements (Beaton,
1994; Carriquiry, 1999; IOM, 2000a).

Given the available information about the distribution of requirements for most nutrients, it
appears that the underlying assumptions of the EAR cut-point method hold for most nutrients
except iron in pre-menopausal women and energy. To assess iron adequacy, the probability
approach proposed in the National Research Council report (1986) was used. With this approach,
a probability model, based on the requirement distribution for iron, was used to estimate the
probability of inadequacy at each level of usual iron intake.

When more than one EAR applied to a WIC subgroup (e.g., because the age range of the
subgroup did not match an age range of the DRIs), the analytic approach to estimating the
percentage with usual intakes involved (1) dividing observed intakes by the EAR, (2) adjusting
the ratio using the usual intake adjustment software, and (3) estimating the percentage with the
ratio less than 1. This approach was used for low-income children ages 1 through 4 years,
vitamin C for smokers and non-smokers, and, in some cases, for low-income pregnant and
lactating women.

In the case of energy, the reference value used is the estimated energy requirement (EER).
Since populations in balance should have usual intake and EER distributions with roughly equal
mean values, the analysis compares the mean usual intake of food energy with the mean EER for
each subgroup to examine energy adequacy. In addition, for protein, carbohydrate, and fat, tables
present (1) the usual distributions of intake as a percentage of observed energy intake and
(2) estimates of the proportion outside the AMDR.

For nutrients without an EAR—that is, for nutrients with an AI-—usual intake distributions
are presented and mean intakes are compared with the Al. Importantly, however, limited
inferences can be made regarding the prevalence of inadequacy for nutrients with an Al. If mean
intake levels are equal to or exceed the Al, it is likely that the prevalence of inadequacy is low;
but if mean intakes are less than the Al, no conclusions can be drawn about the prevalence of
inadequacy (IOM, 2000a).
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What proportion is at risk of excessive intake levels?

The proportion with usual intakes exceeding the UL is an estimate of the proportion of each
subgroup at risk of excessive intake levels. Because ULs have not been established for all
nutrients, the question above can be addressed only for those nutrients with ULs. Because the
data used in the analysis (see below) do not include intakes from supplements, the assessment of
the risk of excessive intake was limited to considering nutrient intake from foods. This means
that the committee could not assess the risk of excessive intake for those nutrients whose ULs
refer to intakes from supplements only, and the assessment of risk is incomplete to the extent that
subgroup members took nutrient supplements. The committee estimated the proportion at risk of
excessive intake levels for calcium; iron; zinc; vitamins A, Bg, and C; and folate (folic acid); risk
of excessive intake levels for magnesium and vitamin E were not assessed.

DATA SET

The primary data set used in this analysis is the 1994-1996 and 1998 Continuing Survey of
Food Intakes by Individuals (CSFII). The 1994-1996 CSFII provides information on food and
nutrient intake over two non-consecutive days for 16,103 individuals of all ages and gender, and
of a variety of income levels, racial and ethnic groups, and sociodemographic characteristics.
The three-year survey was designed so that the information collected on any one year would
constitute a nationally representative sample of individuals of all ages. The samples were
selected using stratified, clustered multi-stage sampling procedures, with an over-sampling of
low-income individuals. Food intake data were collected using 24-hour dietary recall
questionnaires, which included information on the type and amounts of all foods consumed by
individuals over two non-consecutive days. In addition, the survey provides sociodemographic
information, including income and participation in food assistance programs.

The 1998 Supplemental Children’s Survey was designed to be a one-time supplement to the
1994-1996 CSFII, using the same design and survey methodology of the CSFII. Dietary intake
data were collected from 5,559 infants and children aged 0 through 9 years over two non-
consecutive days between November 1997 and October 1998. The sample was designed to be a
stand-alone, nationally representative sample of children in that age range; also, however, it
could be combined with the dietary information collected for infants and children up to nine
years of age in the 1994-1996 CSFII. Combining the data from the Supplemental Children’s
Survey sample and the 1994—-1996 CSFII provides a large sample of children for the committee’s
analysis.

Analysis Sample1

The analysis sample includes respondents from the CSFII 1994—-1996 and 1998 who
completed 24-hour dietary recalls and were in one of the following categorical subgroups:
e WIC infants, non-breastfed, less than one year of age: WIC infants 0 through
3 months of age (n=152), WIC infants 4 through 5 months of age (n=104), and
WIC infants 6 through 11 months of age (n=275). Because data are not available

"In all of the analyses of the CSFII data, including the C-SIDE estimation procedures, the appropriate (1-day)
weights were used to statistically allow for the complex design of the data set (that is, the appropriate weights were
used to statistically allow the data set to be representative of the national population).
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on the quantity of breast milk consumed, breastfeeding infants were excluded
from most analyses of nutrient intake.

Infants, breast-fed, 6 through 11 months of age (n=143). Because of concerns
about the adequacy of iron and zinc intakes of older breast-fed infants, the
committee assessed the adequacy of these nutrients for breast-fed infants

6 through 11 months of age. (Since the iron and zinc content of breast milk is very
low for older breast-fed infants, the absence of data on the quantity of breast milk
consumed does not affect the analysis of iron and zinc adequacy.) Because of
small sample sizes for WIC (or low-income) breast-fed infants 6 though

11 months of age, the analysis examined a// breast-fed infants in this age group.

WIC children, 1 through 4 years of age: WIC children one year of age (n=287),
and WIC children 2 through 4 years of age (n=872).

Pregnant and lactating women, ages 14 through 44 years (n=123). This analysis
sample included all pregnant and lactating women combined, regardless of
participation in the WIC program; otherwise the samples would have been too
small to analyze meaningfully.

Women, non-breastfeeding, up to one year postpartum, ages 14 through 44 years (n=105).
Because of small sample sizes for non-breastfeeding women up to six months postpartum and
low-income non-breastfeeding women up to one year postpartum, the analysis included all low-
income and high-income non-breastfeeding women up to one year postpartum.

Nutrients Examined

The nutrients and dietary components examined include:

Nutrients currently targeted by the WIC program—calcium, iron, vitamin A,
vitamin C, and protein.

Macronutrients—food energy and the percent of food energy from protein,
carbohydrate, and fat.

Other nutrients and dietary components considered of public health
significance—selenium, magnesium, phosphorus, sodium, potassium, vitamin E,
thiamin, riboflavin, niacin, vitamin B, vitamin By,, folate, fiber, and cholesterol.
Also saturated fat and added sugars as a percentage of food energy.

An important issue is to ensure that comparable units for each nutrient are used among the
various resources used. Specific issues arise regarding the units for vitamin E, niacin and folate.

Vitamin E: The Dietary Reference Intakes report vitamin E as AT [a (alpha)-toco-
pherol]. Thus, the EARs for vitamin E apply only to RRR-a (alpha)-tocopherol,
the form of a (alpha)-tocopherol that occurs naturally in foods, and the 2R-
stereoisomeric forms, a portion of the a (alpha)-tocopherol used in fortified foods
and dietary supplements. Analysis of dietary intake (CSFII) was based on data in
which the units for reporting vitamin E were ATE [a (alpha)-tocopherol
equivalents which include the contribution of eight naturally tocopherols].
Because of the differences in the units between the intake data and the EARs, the
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estimated prevalences of inadequacy of vitamin E intakes in this report are likely
to be underestimates.

e Niacin: Analysis of dietary intake of niacin was based solely on preformed niacin;
however, the EAR is based on niacin equivalents (which allows for some
conversion of the amino acid tryptophan to niacin). Thus, the estimated
prevalence of inadequacy of niacin intakes is likely to be an overestimate.

e Folate in Dietary Folate Equivalents: The Dietary Reference Intakes report folate
as microgram DFE (Dietary Folate Equivalents). Dietary intake data (CSFII)
reports folate in micrograms. For this report the amount of folate was calculated
by applying the nutrient values from the Food and Nutrient Database for Dietary
Studies (FSRG, 2004) to the CSFII folate data. The CSFII data included some
food codes not included in the FNDDS; for those food codes the committee
applied conversions developed by USDA’s Center for Nutrition Policy and
Promotion (CNPP database received from Tracy Von Ins, OANE, FNS, USDA,
October, 2004) to obtain the total amount of folate (as microgram DFE)
consumed per day for all foods eaten. The values of “folate as dietary folate
equivalents” were compared to the EARs.

e Folate as folic acid: The UL for folate applies only to folic acid, the form of
folate used in fortification and supplementation. For estimates of intake used in
comparison to the UL for folate, we used the variable “folic acid” obtained from
the nutrient data calculated by applying the nutrient values from the FNDDS
Nutrient Values file (FSRG, 2004) to the amount of food eaten. This represents
folate from fortification only. The committee was not able to obtain folic acid data
for all foods because the CSFII data included some food codes not included in the
FNDDS; the conversion database developed by CNPP did not contain folic acid
values. The net effect of this small amount of missing data is to slightly
underestimate the percentage with dietary intakes above the UL.

The following is a list of the data tables presented in this appendix:

e Table C-2A Usual Intake Distributions of Selected Micronutrients and
Electrolytes:

A-WIC Infants, 0 Through 3 Months, Non-Breastfed

B-WIC Infants, 4 Through 5 Months, Non-Breastfed

C-WIC Infants, 6 Through 11 Months, Breast-fed and Non-Breastfed
D-WIC Children, 12 Through 23 Months

E- WIC Children, 2 Through 4 Years

F-Adolescent and Adult Women, Pregnant or Lactating
G-Adolescent and Adult Women, Non-Breastfeeding Postpartum

e Table C-3A Usual Intake Distributions of Selected Macronutrients (Cholesterol
and Fiber)

A-WIC Infants, 0 Through 3 Months, Non-Breastfed
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B-WIC Infants, 4 Through 5 Months, Non-Breastfed

C-WIC Infants, 6 Through 11 Months, Non-Breastfed

D-WIC Children, 12 Through 23 Months

E-WIC Children, 2 Through 4 Years

F-Adolescent and Adult Women, Pregnant or Lactating
G-Adolescent and Adult Women, Non-Breastfeeding Postpartum

Table C-4 Usual Intakes and Percentages with Reported Usual Intakes of
Macronutrients and Added Sugars Outside Dietary Guidance
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TABLE C-3A Usual Intake Distributions of Selected Macronutrients: WIC Infants, 0 Through
3 Months, Non-Breastfed

Intake Distribution (percentiles and mean)

Nutrient Units 10th 25th Median  Mean 75th 90th
Food energy keal/d 437 523 635 673 778 951
EER keal/d 406 468 559 555 640 687
Protein g/d 9.4 11.4 14.1 14.9 17.6 21.5
% of energy 8% 8% 9% 9% 9% 10%
Carbohydrate g/d 47 57 71 75 87 106
% of energy 41% 43% 44% 44% 46% 48%
Fat, total g/d 22 27 33 35 40 49
% of energy 43% 45% 47% 46% 48% 49%
Saturated fatty acids g/d 9 11 13 14 16 20
% of energy 16% 18% 19% 19% 20% 21%

NOTES FOR TABLE C-3A: Analysis sample was data for non-breast-fed infants from birth through 3.9 months of age
participating in the WIC program at the time of the survey (n=152). See additional notes for Tables C-3A through C-3G
following Table C-3G.

TABLE C-3B Usual Intake Distributions of Macronutrients and Fiber: WIC Infants, 4
Through 5 Months, Non-Breastfed

Intake Distribution (percentiles and mean)

Nutrient Units 10th 25th Median  Mean 75th 90th
Food energy kcal/d 603 684 786 802 903 1,021
EER kcal/d 471 541 614 623 675 765
Protein g/d 12.6 14.9 17.5 17.8 20.3 23.2
% of energy 8% 8% 9% 9% 9% 10%
Carbohydrate g/d 73 83 96 98 111 126
% of energy 43% 46% 48% 49% 52% 57%
Fat, total g/d 28 33 38 38 44 49
% of energy 37% 40% 42% 42% 45% 47%
Saturated fatty acids g/d 11 13 15 15 17 20
% of energy 14% 16% 17% 17% 18% 19%
Fiber g/d <1 <1 1 2 3 5

NOTES FOR TABLE C-3B: Analysis sample was data for non-breast-fed infants from 4 through 5.9 months of age
participating in the WIC program at the time of the survey (n=104). See additional notes for Tables C-3A through C-3G
following Table C-3G.
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TABLE C-3C Usual Intake Distributions of Macronutrients, Cholesterol, and Fiber: WIC
Infants, 6 Through 11 Months, Non-Breastfed

Intake Distribution (percentiles and mean)

Nutrient Units 10th 25th Median Mean 75th 90th
Food energy kcal/d 691 821 970 992 1,137 1,319
EER keal/d 570 641 740 754 854 958
Protein g/d 15.9 19.7 249 26.7 31.8 39.9
% of energy 8% 9% 10% 11% 12% 13%
Carbohydrate g/d 91 107 128 131 151 176
% of energy 47% 50% 53% 54% 57% 60%
Fat, total g/d 27 33 40 40 47 55
% of energy 30% 34% 37% 36% 40% 43%
Saturated fatty acids  g/d 11 13 16 16 19 22
% of energy 11% 13% 15% 14% 16% 18%
Cholesterol mg/d 13 23 47 71 92 160
Fiber g/d 2 3 5 5 6 8

NOTES FOR TABLE C-3C: Analysis sample was data for non-breast-fed infants from 6 through 11.9 months of age
participating in the WIC program at the time of the survey (n=275). See additional notes for Tables C-3A through C-3G

following Table C-3G.

“ For protein, 0.6% of WIC infants ages 6-11.9 mo had inadequate intakes.
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TABLE C-3D Usual Intake Distributions of Macronutrients, Cholesterol, and Fiber: WIC
Children, 12 Through 23 Months

Intake Distribution (percentiles and mean)

Nutrient Units 10th 25th Median Mean 75th 90th
Food energy kcal/d 901 1,065 1,262 1,288 1,482 1,708
EER kcal/d 729 827 935 942 1,050 1,165
Protein g/d 32 38 46 48 56 66
% of energy 12% 13% 15% 15% 16% 18%
Carbohydrate g/d 115 137 164 168 194 226
% of energy 46% 49% 53% 53% 57% 61%
Fat, total g/d 32 39 48 49 58 68
% of energy 28% 31% 33% 33% 36% 39%
Saturated fatty acids  g/d 14 17 21 21 25 30
% of energy 11% 13% 15% 15% 17% 18%
Cholesterol mg/d 97 130 176 192 238 309
Fiber g/d 4 6 8 8 10 12

NOTES FOR TABLE C-3D: Analysis sample was data for non-breastfed children from 23 through 23.9 months of age
participating in the WIC program at the time of the survey (n=287). See additional notes for Tables C-3A through C-3G
following Table C-3G.

“ For protein, <0.1% of WIC children ages 1-1.9 y had inadequate intakes.

DATA SOURCE: Intake data are from 1994-1996 and 1998 Continuing Survey of Food Intake by Individuals (CSFII)
(FSRG, 2000); data set does not include intake from dietary supplements (e.g., multivitamin and mineral preparations). Intake
distributions were calculated using C-SIDE (ISU, 1997).
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TABLE C-3E Usual Intake Distributions of Macronutrients, Cholesterol, and Fiber: WIC
Children, 2 Through 4 Years

Intake Distribution (percentiles and mean)

Nutrient Units 10th 25th Median Mean 75th 90th
Food energy kcal/d 1,112 1,312 1,553 1,585 1,822 2,095
EER- Low Active kcal/d 1,000 1,146 1,285 1,282 1,412 1,545
EER-Active kecal/d 1,019 1,207 1,411 1,389 1,567 1,700
Protein g/d 40 47 56 57 67 77
% of energy 13% 14% 15% 15% 16% 17%
Carbohydrate g/d 146 173 208 213 247 286
% of energy 48% 51% 54% 54% 57% 60%
Added sugars g/d 6 8 12 13 17 21
% of energy 7% 9% 12% 13% 16% 20%
Fat, total g/d 39 47 57 58 68 80
% of energy 28% 30% 33% 33% 35% 38%
Saturated fatty acids”  g/d 15 18 22 22 26 30
% of energy 10% 11% 13% 13% 14% 15%
Cholesterol © mg/d 134 165 206 216 257 311
Fiber g/d 7 8 11 11 13 16

NOTES FOR TABLE C-3E: Analysis sample was data for children from 2 through 4.9 months of age participating in the WIC

program at the time of the survey (n=872). See additional notes for Tables C-3A through C-3G following Table C-3G.

“ For protein, <0.1% of WIC children ages 2-4.9 y had inadequate intakes.

b For saturated fatty acids, 9.0% of WIC children ages 2-4.9 y had intakes that followed the dietary guideline to limit to less
than 10% of total food energy.

“ For cholesterol, 87.8% of WIC children ages 2-4.9 y had intakes that followed the dietary guideline to limit intake to less

than 300 mg per day.
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TABLE C-3F Usual Intake Distributions of Macronutrients, Cholesterol, and Fiber:
Adolescent and Adult Women, Pregnant or Lactating

Intake Distribution (percentiles and mean)

Nutrient Units 10th 25th Median Mean 75th 90th
Food energy kcal/d 1,557 1,798 2,088 2,115 2,403 2,707
EER- Low Active kcal/d 2,279 2,355 2,451 2,465 2,560 2,671
Protein“ g/d 58 68 79 79 90 102
% of energy 14% 15% 16% 16% 16% 17%
Carbohydrate g/d 199 235 279 285 328 378
% of energy 49% 51% 54% 54% 56% 59%
Added sugars g/d 10 14 20 22 27 35
% of energy 8% 11% 15% 16% 19% 24%
Fat, total g/d 55 64 76 77 88 99
% of energy 28% 30% 32% 32% 35% 37%
Saturated fatty acids”  g/d 19 23 27 27 32 37
% of energy 9% 10% 12% 12% 13% 14%
Cholesterol © mg/d 173 210 260 271 320 385
Fiber g/d 10 13 17 18 21 26

NOTES FOR TABLE C-3F: Analysis sample was data for pregnant and lactating adolescent and adult women ages 14
through 44 years (n=123). Because of sample size limitations, the analysis sample combined all pregnant women and lactating
women. See additional notes for Tables C-3A through C-3G following Table C-3G.

“ For protein, 17.1% of pregnant and lactating women had inadequate intakes.

b For saturated fatty acids, 19.1% of pregnant and lactating women had intakes that followed the dietary guideline to limit
to less than 10% of total food energy.

“ For cholesterol, 67.8% of pregnant and lactating women had intakes that followed the dietary guideline to limit intake
to less than 300 mg per day.
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TABLE C-3G Usual Intake Distributions of Macronutrients, Cholesterol, and Fiber:
Adolescent and Adult Women, Non-Breastfeeding Postpartum

Intake Distribution (percentiles and mean)

Nutrient Units 10th 25th Median Mean 75th 90th
Food energy kcal/d 1,363 1,540 1,754 1,774 1,986 2,210
EER- Low Active kcal/d 1,988 2,058 2,148 2,163 2,253 2,359
Protein“ g/d 50 57 64 65 72 80
% of energy 12% 14% 15% 15% 16% 18%
Carbohydrate g/d 159 189 226 229 266 305
% of energy 47% 49% 52% 52% 55% 57%
Added sugars g/d 8 13 19 21 27 36
% of energy 8% 12% 17% 18% 24% 30%
Fat, total g/d 55 60 66 66 72 77
% of energy 32% 32% 33% 33% 34% 35%
Saturated fatty acids”  g/d 17 20 23 23 26 29
% of energy 10% 11% 11% 11% 12% 12%
Cholesterol © mg/d 152 179 213 219 253 292
Fiber g/d 7 9 12 12 15 18

NOTES FOR TABLE C-3G: Analysis sample was data for non-breastfeeding postpartum adolescent and adult women ages
14 through 44 years (n=105). See additional notes for Tables C-3A through C-3G following this table.

“ For protein, 4.2% of non-breastfeeding postpartum women had inadequate intakes.

b For saturated fatty acids, 3.8% of non-breastfeeding postpartum women had intakes that followed the dietary guideline
to limit to less than 10% of total food energy.

¢ For cholesterol, 91.9% of non-breastfeeding postpartum women had intakes that followed the dietary guideline to limit
intake to less than 300 mg per day.

NOTES FOR TABLES C-3A THROUGH C-3G: EER = Estimated Energy Requirement; kcal = kilocalorie.

DATA SOURCE: Intake data are from 1994-1996 and 1998 Continuing Survey of Food Intake by Individuals (CSFII)
(FSRG, 2000); data set does not include intake from dietary supplements (e.g., multivitamin and mineral preparations). Intake
distributions were calculated using C-SIDE (ISU, 1997).
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TABLE C-4 Usual Intakes and Percentage with Reported Usual Intakes of Macronutrients and
Added Sugars Outside Dietary Guidance

Participant Category
WIC Children, WIC Children, Pregnant and Non-Breastfeeding
I-19y 2-49y Lactating Women  Postpartum Women
Nutrient (Dietary Guidance) (n=287) (n=872) (n=123) (n=105)
. a 500 (5-20%, 2-3.9y) (10-30%, <19 y) 250
Protein (AMDR") (5-20%) (10-30%, 4-4.9y)  (10-35% >19) (10-35%)
Mean usual intake (g/d) 48 57 79 65
<AMDR <0.1% 0.5% <0.1% 0.3%
>AMDR 1.5% 1.0% <0.1% <0.1%
Carbohydrate, total (AMDR ") (45-65%) (45-65%) (45-65%) (45-65%)
Mean usual intake (g/d) 168 213 285 229
<AMDR 7.5% 2.0% 1.5% 4.8%
>AMDR 2.8% 1.1% 0.2% 0.1%
Added Sugars (<25% of total food energy)
Mean usual intake (g/d) — 13 22 21
>25% na 2.9% 7.3% 20.4%
a 0o (30-40%, 2-3.9y)  (25-35%, <19y) (25-35%, <19y)
Fat, total (AMDR") (30-40%) (25-35%, 4-4.9y)  (20-35%, >19y)  (20-35%, >19)
Mean usual intake (g/d) 49 58 77 66
<AMDR 20.8% 18.1% 0.2% <0.1%
>AMDR 5.5% 10.4% 24.5% 4.9%
Fat, saturated (<10% of total food energy) b
Mean usual intake (g/d) 21 22 27 23
>10% na 91.0% 80.9% 96.2%

NoOTES: This table is similar to Table 2-5; more detail is presented here in Appendix C. AMDR = Acceptable Macronutrient
Distribution Range, indicated in italics; EER = Estimated Energy Requirement; n = number of individuals included in analysis

sample; na = not applicable.

“ AMDRs are presented as a range of intakes expressed as a percent of total food energy intake (IOM, 2002a). For this
analyses, the intake of each individual was compared to the age-appropriate DRI.

b The dietary guidance in this table for saturated fat is a part of Dietary Guidelines for Americans 2005 (DHHS/USDA,
2005). The DRI guideline for saturated fat is to consume amounts as low as possible while consuming a nutritionally adequate

diet (I0M, 2002a).

DATA SOURCES: Intake data were obtained from 1994-1996 and 1998 Continuing Survey of Food Intake by Individuals
(CSFII) (FSRG, 2000). All young children were non-breastfeeding. Usual intake distributions were calculated using C-SIDE
(ISU, 1997). AMDRs and dietary guidance for added sugars were obtained from the Dietary Reference Intake (DRI) reports
(IOM, 2002a) and the Dietary Guidelines for Americans 2005 (DHHS/USDA, 2005).
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Appendix D
%
Evaluating Potential Benefits and Risks of the
Revised Food Packages

Three of the six criteria guiding the development of the revised WIC food packages focused
on nutrient and food intakes. Specifically, the committee aimed to develop WIC food packages
that would (1) reduce the prevalence of inadequate nutrient intakes and of excessive nutrient
intakes, (2) lead to dietary patterns that are consistent with the Dietary Guidelines for Americans
for individuals two years and older,’ and (3) contribute to dietary patterns that are consistent with
dietary guidance for infants and children less than two years of age.

This appendix summarizes the results from an evaluation of the potential nutrient benefits
and risks for the WIC target population associated with the revised WIC food packages. Potential
benefits are characterized as reductions in the prevalence of inadequate nutrient intake and
reductions in the prevalence of excessive nutrient intake. Potential risks are characterized as
increases in the prevalence of inadequate intake, increases in the prevalence of excessive nutrient
intake, and any departures from consistency with the Dietary Guidelines and dietary guidance for
those younger than two years of age. Chapter 6—How the Revised Food Packages Meet the
Criteria Specified—addresses ways in which the revised packages provide potential benefits
through improved consistency with the Dietary Guidelines and dietary guidance for those
younger than two years of age.

This is not a complete assessment of risk and benefits in that it is not feasible to estimate
what long-term health benefits and risks would be associated with a change in specific foods
offered in the WIC program. Assuming that the recommendations in this report are adopted at
the federal level, those benefits and risks would depend upon many factors, including the
following:

e The extent to which the WIC state agencies allow local agencies to prescribe the
maximum amounts of food in the revised food packages;

e The extent to which the WIC state agencies incorporate more allowed choices in
the food package offerings;

! Failure to meet the Dietary Guidelines for Americans was identified as a nutrition risk criteria for the WIC
program (IOM, 1996).
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e The success of approaches to nutrition education that address the revised food
packages;

e The extent of redemption of the WIC food instruments for the revised packages;

e The entire amount of food in the package is consumed by the WIC participant;
and

e The long-term health benefits of consuming those foods.

Notably, the committee used current dietary guidance from the Dietary Guidelines and
Dietary Reference Intakes (DRIs) when re-designing the food packages, and these sources
incorporate information on reduced risk of chronic diseases into their dietary guidance. The
Dietary Guidelines for Americans 2005 “provide science-based advice [for people two years and
older] to promote health and to reduce risk for chronic diseases through diet and physical
activity” (DHHS/USDA, 2005, p 1). The DRIs are intended to minimize the risk of nutrient
inadequacy (including both classical deficiency states and the reduction of the risk of chronic
disease and disorders) or nutrient excess and are intended to be applied to the healthy general
population in the U.S. and Canada (IOM, 1997). Thus, the more closely that diets adhere to
current dietary guidance, the greater the likelihood that they will result in long-term health
benefits.

METHODS FOR EVALUATING BENEFITS AND RISKS

The method for evaluating nutritional benefits and risks associated with changes in the WIC
food packages is a modification of the risk assessment method first outlined by the National
Research Council in 1983 (NRC, 1983). In risk assessment, hazard identification is followed by
dose-response assessment and exposure assessment before the results are combined in risk
characterization.

In risk assessment, the term hazard identification refers to the characterization of potential
adverse effects on human health and the conditions necessary to elicit those effects. Inadequate
nutrition can be characterized for specific nutrients as either inadequate intake or excessive
intake that increases the risk of poor health outcomes, i.e., the risk of hazards. Detailed
discussions of the possible hazards associated with poor dietary choices and inadequate nutrient
intake are available in the DRI reports (IOM, 1997, 1998, 2000b, 2001, 2002a, 2004a). Concerns
about excessive intake of some nutrients (e.g., excessive preformed vitamin A intake and
excessive intake of food energy) arise because of potential toxicity or potential for unhealthy
body weight gain, respectively, in the examples given.

In risk assessment, dose-response assessment describes how changes in dose (in this case,
changes in the intake of nutrients) influence the likelihood of a hazard being realized (that is, the
likelihood of changes in health status). It is outside the scope of this report to discuss changes in
health status. Therefore, for the analysis presented in this report, there is no formal assessment of
changes in the number or severity of health effects due to changes in intake. That is, there is no
formal dose-response assessment describing the likelihood of changes in health status . This
report focuses on dietary inadequacy or excess as the hazard, rather than on changes in health
status.

In risk assessment, exposure assessment seeks to predict the change in exposure. In this case,
exposure assessment for each WIC population addresses the changes in usual nutrient intake
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distributions that result from changes in individual intakes that are based on the changes in the
nutrients provided by the revised food packages.

As the final step in risk assessment, risk characterization reflects the integration of the
previous three steps in order to help inform decision makers about quantitative levels of risk to
human health status under different scenarios. This report contains a modified risk
characterization because the committee was able to consider only dietary status (that is, the risk
of inadequate intake and the risk of excessive intake), not health status.

In summary, this evaluation of nutritional benefits and risks brings together information from
(1) the assessment of inadequate nutrition (hazard identification), (2) considerations of the
influence of potential changes in nutrients provided in the food packages on either inadequate
intake or excessive intake (a modified dose-response assessment), and (3) prediction of changes
in usual intakes of nutrients (exposure assessment) to provide a quantitative description (that is, a
modified risk characterization) of the potential change in nutritional status of the WIC
population as the result of the recommended changes in the WIC food packages.

Nutrient Intake

The committee conducted a detailed evaluation to compare potential benefits and risks for
the WIC participant subpopulations resulting from proposed changes in the food packages.

e Potential benefits are characterized as reductions in the prevalences of nutrient
inadequacy or nutrient excess.

e Potential risks are characterized as increases in the prevalences of nutrient
inadequacy or increases in the risk of excessive nutrient intakes.

The committee’s analysis applied the framework proposed by the IOM Subcommittee on the
Interpretation and Uses of the DRIs (IOM, 2003a). This framework considers improving the
distribution of usual nutrient intakes as the ultimate goal of a group planning activity such as
changing the WIC food packages. Specifically, the goal is to achieve usual nutrient intake
distributions with an acceptably low prevalence of inadequate intakes and a low prevalence of
excessive intakes.

Changes in the contents of a WIC food package alter the nutrient profile of the package and
thus the amounts of nutrients offered to WIC participants. (See Tables C-5A through C-5C for
comparison of current and revised food packages with regard to priority nutrients offered.)
Increases in nutrient intakes that lead to reductions in the prevalence of inadequacy are
considered as benefits of the revised WIC food packages, as are decreased intakes of nutrients of
concern for excessive intake. In contrast, reductions in nutrient intakes that lead to increases in
the prevalence of inadequate intake are considered as risks of the revised food package. In
addition, increases in nutrient intakes that increase the prevalence of excessive intakes also are
considered to be a risk of the revised food package. Because foods contain many different
nutrient components and because package changes address many different attributes, a change in
the types and amounts of foods in a package has the potential of having both positive effects
(that is, benefits) and negative effects (that is, risks) on the nutrient profile.

Importantly, at this point, it is not possible to estimate the precise impact of any food package
changes on nutrient intakes. The WIC program can control only what is offered to participants,
not what they actually consume. Some WIC participants consume a larger amount of a specific
nutrient than is offered in their current food package. For example, such individuals consume the
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foods from the WIC food packages plus foods from the family resources, making their total
intake of a nutrient greater than that offered in the food package. In contract, some WIC
participants consume less of a specific nutrient than is provided by the maximum food package
for their category. There are several reasons why estimated nutrient intakes may be less than
nutrients offered through WIC food packages, including:

e Less than the maximum allowance of food may be prescribed for a WIC
participant, and less food may be redeemed than prescribed (e.g., a participant
does not use all her food instruments in a month);

e  WIC foods may be shared with other people or discarded; and

e Food intakes may be under-reported or misreported.

With the revised WIC food packages, consumption patterns may change, leading to changes
in both the shape and position of usual nutrient intake distributions. The major challenge in
estimating the benefits and risks of changes in the WIC food packages is to predict what the
usual nutrient intake distributions would be after the changes in the WIC food packages are
implemented. Ultimately, evidence of the benefits and risks will come from data collection and
analyses that occur after changes in the WIC food packages have been implemented.
Nonetheless, the committee considered several approaches to predicting the changes in the usual
intake distributions resulting from the change in the WIC food packages.

The Delta Approach

The first, and most straightforward, approach (the delta approach) considered was based on a
starting assumption that any changes in the WIC food packages would be reflected solely in the
nutrient intake by the individual WIC participant (i.e., infant, child, woman). Thus, the analysis
of benefits and risks would start with the existing distribution of usual nutrient intake of WIC
participants (which presumably reflects the existing intra-household allocation of WIC food
packages). Then, for each package and each nutrient, the difference between the nutrient content
of the revised WIC food package minus that of the corresponding current package is added to the
previously estimated usual intakes of WIC participants.

A shortcoming of this approach is that it ignores the reality that individuals do not always
consume what is offered to them for the reasons listed above. Indeed, much of the nutrient
inadequacy reported in Chapter 2—Nutrient and Food Priorities—results from the fact that
individuals do not consume all of the food offered in the current WIC food packages. For
example, the mean amount of calcium offered in the maximum allowance for the non-
breastfeeding postpartum food package is 1,199 mg per day, but the mean calcium intake by
these women is 668 mg per day. In fact, even the 90th percentile of usual calcium intake by
postpartum non-breastfeeding women (930 mg/d) is less than the amount offered by the
maximum allowance in the current food package. Given that the mean intake of calcium is less
than the amount currently offered, it is not reasonable to assume that a change in the amount of
calcium offered through a revised WIC food package will lead to the same quantitative change in
mean intake.

Results of analyses with this approach are reported in Tables D-1 through D-3 at the end of
this appendix; because of the concerns above, the consideration of risks and benefits of the
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revised food packages will focus on results from the committee’s second approach to predicting
changes in population intake of nutrients—the proportional approach, which is described below.

The Proportional Approach

To address the concern above, the committee adopted a second approach (the proportional
approach), with the following steps:

e For each usual intake, calculate the ratio of the intake to the amount offered in the
current WIC food package. For example, at a usual calcium intake of 670 mg per
day, the ratio is (670)/(1,200), or 0.56, indicating that at this intake, a non-
breastfeeding postpartum woman would consume an average of 56 percent of the
calcium offered in the WIC food package.

e Ifusual intake is less than the amount offered, the change in the amount offered is
multiplied by this ratio to predict changes in the intake. Continuing with the
calcium example, if the amount offered is reduced by 200 mg per day, the
reduction in usual intake above is assumed to be (0.56)*(200 mg/d) = 112 mg/d.
In contrast, under the delta approach above, the reduction would be 200 mg per
day, regardless of current usual intake of calcium. (In fact, the delta approach
could lead to prediction of negative intakes.)

e Ifusual intake exceeds the amount offered, changes in the amount offered are
simply added to usual intakes.

Several assumptions are associated with the proportional approach. First, it assumes that the
ratio of intake to the amount offered is the same before and after the change in the WIC food
package. Since many of the changes proposed are expected to increase the consumption of WIC
foods, this assumption is not likely to hold. On the other hand, this assumption appears to be
better than the assumption that any difference in what is offered leads to a difference in what is
consumed, even for those who are not consuming much of what is offered in the first place. In
addition, until usual intake data are available affer the change in WIC food package, using
information on current consumption patterns provides a reasonable starting point.

A second key assumption is that individuals who consume more of a nutrient than is
currently offered in the WIC food package will change their consumption by the extent of
change in the amount offered by the revised food package relative to the current package. This
approach does not account for certain food purchasing and consumption practices. For example,
if more of a food is offered in the revised package, a participant may decrease the amount of that
food (or of another food) that is bought with her own money but eat the same amount of the
food. Similarly, if the amount of an offered food is reduced, the participant may buy more of that
food and eat a similar amount. In the absence of data a priori on what changes in intake will
result from changes in the food package, the assumption that consumption will change by a
proportion of the difference between the current and revised package is a starting assumption.

APPLICATION OF METHODS

The WIC food packages are intended to supplement the diet of specific groups of low-
income women, infants and children. The potential risks and benefits of this intervention can be
evaluated in several ways. As detailed in this report, the committee examined how the current
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and revised packages correspond with the Dietary Guidelines. The committee also evaluated the
degree of inadequacy or excess nutrient intake predicted to occur in the participant
subpopulations with the current and revised packages. Other benefits of the revised packages,
such as the increased variety of foods available and the incentives for breastfeeding, are not
quantified. Reliable data were not available to assess intakes of trans fatty acids; however, the
amount of ¢rans fatty acids in the current and proposed food packages were estimated and are
included in the Appendix C—~Nutrient Profiles. The current and revised WIC food packages
contain insignificant amounts of industrial trans fats—the source of frans fat deemed to be of
concern by the Dietary Guidelines Advisory Committee (DHHS/USDA, 2004).

Nutrient Intake Profiles

Changing the mix of foods offered in the WIC food packages leads to complex changes in
the nutrients available to WIC participants. Efforts to address specific priority nutrients are
challenging because foods contain many different components.

The committee characterized the effect of revised food packages in two ways. First, the
change in nutrient content of packages was calculated. This measure can be estimated quite well;
the only important assumptions are the choices of foods when options are presented (see
Chapter 4—Revised Food Packages). (See details in Appendix D—Cost Calculations.) Next,
predicted changes in nutrient intake were developed. The values of the predicted percentage
inadequate or of the predicted changes in mean intake of a nutrient are subject to considerable
uncertainty because of lack of knowledge of the consumption patterns and practices that will
occur. Nonetheless, this approach provides useful insight into the possible benefits and risks of
changes in the packages.

The committee characterized changes in nutrients available in each package and estimated
how these changes would influence predicted nutrient intake. Tables detailing changes in
predicted intake of more than 30 micro- and macro-nutrients plus cholesterol and food energy for
each of the current and revised WIC food packages are in Appendix C—Nutrient Profiles. Here
in Appendix D the focus is on the specific food components identified as priorities in
Chapter 2—Nutrient and Food Priorities—because of concern about either inadequate or
excessive intakes. For priority nutrients with inadequate intakes for WIC subpopulations (e.g.,
calcium, vitamin E, fiber), Table D-1A presents current and predicted mean intakes, and current
and predicted percentages with inadequate intakes, if applicable. Similar information is presented
in Table D-1B for nutrients of concern with regard to excessive intake (e.g., sodium, preformed
vitamin A, food energy), but this table shows current and predicted percentages with intakes
greater than the UL or AMDR. Comparisons for nutrients to limit in the diet (i.e., saturated fat
and cholesterol) are shown in Table D-1C.

Formula-Fed Infants Less than One Year of Age

For formula-fed infants less than one year of age, the committee identified nutrients of
concern with regard to excessive intake, and the proposed changes to Food Packages I and I1
address these nutrients. The only nutrient with a change in intake in the non-desired direction is
preformed vitamin A in Food Package I: for this nutrient, the percentage of infants 4 through
5 months of age with intakes greater than the UL (600 mcg retinol/d) is predicted to increase by
approximately 10 percentage points (Table D-1B). The committee increased the maximum
allowance of formula for formula-fed infants in this age range to address their increased
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nutritional needs. The composition of formula makes it impossible to increase formula intake
without increasing the intake of preformed vitamin A. In Food Package II-FF, for formula-fed
infants ages 6 through 11 months, the percentage of the population above the UL for preformed
vitamin A is predicted to decrease by 13.6 percentage points (Table D-1B).

Children 1 Year of Age

Children one year of age (12-23 mo of age), served by Food Package IV-A, are predicted to
show improvement in almost all food components. The substantial increase in predicted intake of
fiber (Table D-1A), decreases in the predicted percentage of the population with inadequate
intake of vitamin E (Table D-1A), and the predicted reductions in intakes of sodium and food
energy are all benefits of the revised food package (Table D-1B).

The only priority nutrients with predicted changes in the non-desired direction are potassium,
with an estimated 8 percent decrease in mean intake (Table D-1A), and zinc, with an increase in
the percentage of the population above the 7 mg UL (Table D-1B). The committee has minimal
concern regarding excessive intake of zinc because of the basis for setting the UL (IOM, 2001).
The method used to set the ULs for zinc resulted in relatively narrow margins between the UL
and the RDA; the ULs are approximately 2.4 times the RDAs for children (IOM, 2001). There
has been no evidence of adverse effects from ingestion of zinc as naturally occurring in food
(IOM, 2001; Hotz and Brown, 2004). However, zinc is used as a fortificant in some foods that
are commonly consumed by children (e.g., breakfast cereal). Further study is needed of the
contribution of the zinc in such food products to possible over-consumption of zinc.

Children 2 through 4 Years of Age

The revised Food Package IV-B serves children 2 through 4 years of age. The revised food
package has many predicted benefits including sharp increases in intake of vitamin E and fiber
(Table D-1A) and reductions in the consumption of sodium, food energy, saturated fat, and
cholesterol (Tables D-1B and D-1C). Two nutrients have predicted changes in intake in the non-
desired direction: mean predicted intake of potassium decreases by seven percent (Table D-1A)
and the fraction of the population with predicted zinc intakes greater than the zinc UL increases
(Table D-1B).

Adolescent and Adult Women

A major aim of the WIC program is supporting the nutrition of pregnant, lactating and non-
breastfeeding postpartum women. Chapter 2—~Nutrient and Food Priorities—and Appendix A—
Nutrient Intake of WIC Subgroups—detail the many apparent nutrient intake inadequacies and
excesses in these subpopulations. The committee proposed substantial revisions to Food
Packages V through VII to address this situation.

Food Package V - Pregnant Women and Partially Breastfeeding Women: The revised Food
Package V leads to decreases in the predicted percentages of the population with inadequate
intake for most of the priority nutrients, with particularly large benefits for magnesium,
vitamin E, vitamin Bg, and folate (Table D-1A). Other benefits include predicted increases in the
intake of fiber and potassium (Table D-1A) and decreases in sodium, total fat, saturated fat, and
cholesterol (Tables D-1B and D-1C). Two nutrients have changes in the non-desired direction:
the predicted mean intake of calcium decreases slightly because of a reduction in the amount of
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milk and milk products in the package, and the predicted percentage of the population with
inadequate intake of vitamin C increases by 11 percentage points (Table D-1A). The amount of
calcium offered in the food package, however, exceeds the Al for calcium.

Food Package VI — Non-Breastfeeding Postpartum Women: Other than a predicted decrease
in calcium and a predicted increase in the percentage with inadequate vitamin C intake, the
revised Food Package VI makes progress toward addressing the priority nutrients identified by
the committee (Table D-1A). For example, there is a reduction in the percentage with inadequate
intake of iron, magnesium, vitamin E, vitamin A, fiber, potassium, vitamin B¢ and folate
(Table D-1A). Intake of sodium, food energy, total fat, saturated fat, and cholesterol all decrease,
as intended (Tables D-1B and D-1C).

Food Package VII - Fully Breastfeeding Women: The revised Food Package VII is intended
both to enhance maternal nutrition in support of breastfeeding and (combined with changes in
other packages) to provide an incentive for breastfeeding. The package addresses very well the
priority nutrients for this group, with increased predicted mean intakes of calcium, potassium and
fiber, and predicted decreases in the percentages with inadequate intakes of iron, magnesium,
vitamin E, vitamin Bg, and folate (Table D-1A). Again, intakes of sodium, food energy, total fat,
saturated fat, and cholesterol are all predicted to decrease (Tables D-1B and D-1C). There is a
small increase in the percentage of the population predicted to have an inadequate intake of
vitamin A (Table D-1A). For vitamin C, the analysis predicts an increase in the percentage of the
population with inadequate intake (Table D-1A).

CAVEATS AND OTHER POTENTIAL BENEFITS AND RISKS

Because of the uncertainties and assumptions associated with predicting the usual intake
distributions that would result from changes in the WIC food package, the estimates of changes
in the prevalence of inadequacy and in the risk of excessive intakes are uncertain. Although the
quantitative predictions are uncertain, the direction of the change is likely to be robust. The
committee urges that the quantitative results of the benefit and risk analysis be interpreted with
caution.

In addition, given the importance of assessing the benefits and risks of the revised WIC food
packages, the committee recommends that USDA conduct pilot studies to estimate the changes
in the usual nutrient intake distribution and the resulting changes in the prevalence of inadequacy
and excessive intakes (see Chapter 7—Recommendations for Implementation and Evaluation).

Non-Quantified Benefits and Risks

Among the benefits and risks that are not amenable to quantification are the following. The
first two benefits listed and the first risk listed would affect the accuracy of the predictions of the
prevalence of inadequate or excess nutrient intake presented in Tables D-1A and D-1B.

Benefits

e Increased choice of foods, if adopted, may increase the consumption of WIC foods
by the participants in whole or in part. Participants who choose the additional
options might consume all or consume somewhat more of the food in the package
(possibly sharing the remainder with other household members). More food



APPENDIX D: POTENTIAL BENEFITS AND RISKS D-9

Risks

instruments may be redeemed, and less food may be discarded (or possibly given
away). In these cases, the estimated prevalences of inadequacy may decrease and
mean intakes of certain nutrients having an Al may increase more than predicted
in Table D-1A.

Certain changes in food packages could have multiplier effects. By reinforcing
the Dietary Guidelines, the packages may help some participants make more
healthful food selections with other food purchases.

Benefits could come from the increased variety of foods available and the
incentives for breastfeeding in the revised packages. For example, breastfeeding
rates might increase.

Specific changes in allowed foods could lead to decreased consumption of certain
WIC foods. The change from whole milk to fat-reduced milks could lead to lower
milk consumption, and the requirement that grain products be whole grain could
lead to lower grain consumption—especially if nutrition education efforts are not
implemented to decrease these possibilities. In this case, certain prevalences of
inadequacy may increase and mean intakes of selected nutrients having an Al may
increase.

Dietary changes could lead to undesirable nutrient-nutrient interactions

o Increases in dietary fiber could possibly interfere with absorption of minerals.
The analyses in this report did not adjust for mineral bioavailability. Our
comparisons to the DRIs assumed the same average availabilities for intakes
as were used for these recommendations (18% for iron; 30-40% for zinc’ and
61% for calcium). Because the diets of WIC participants generally are typical
American diets, it seemed reasonable to use these average availabilities when
evaluating intakes. It is the committee’s hope that the revised packages will
increase intakes of dietary fiber. Although this likely also will increase phytate
intakes (from whole grains), we do not anticipate that this change will be large
enough to substantially affect mineral bioavailability in the children’s
package. However, increases in some of the women’s packages (up to an
additional 400 mg of phytate per day) may reduce zinc availability.

o Increases in dietary oxalates could possibly interfere with the absorption of
calcium. Unless participants consistently choose high-oxalate vegetables such
as spinach, calcium availability should be unchanged.

? The fractional absorption for zinc used in the DRI reports was 0.4 for adults and 0.3 for preadolescent children

(IOM, 2001).



D-10 WIC FOOD PACKAGES: TIME FOR A CHANGE

SUMMARY

In summary, the revised food packages lead to improvements in nutritional adequacy in
almost all cases under the assumptions used in these analyses. In addition, food components
identified as priorities because of possible excess consumption are almost always reduced. The
committee anticipates that the set of revised food packages will provide a clear net benefit to
WIC participants.

The following is a list of tables presented in this appendix:

e Table D-1 Comparison of Current and Revised Food Packages
A-Nutrients of Concern with Regard to Inadequate Nutrient Intake
B-Nutrients of Concern with Regard to Excessive Nutrient Intake
C-Nutrients of Concern with Regard to Nutrients to Limit in the Diet
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Appendix E
%
Cost Calculations

For the cost analyses presented in this report, the committee conducted detailed analyses of
nationally representative pricing data for foods in the current and revised WIC food packages.
The details were not presented in body of the report and are presented in this appendix.

A large part of the methodology for cost calculations involves the assumptions necessary for
the analysis. The details of these assumption are listed in Tables E-1 and E-2 which show a side-
by-side comparison of the assumptions used for the nutrient analyses and the cost analyses. Ta-
ble E-3 is an easy reference guide of the costs used in the cost calculations. Details of the calcu-
lations used for program costs of the current and revised food packages are presented in Tables
E-4 and E-5. The tables are listed below and can be found at the end of this appendix.

List of tables:
e Table E-1 Bases of Assumptions Used in Nutrient and Cost Analyses of Food Pack-
ages for Infants

e Table E-2 Bases of Assumptions Used in Nutrient and Cost Analyses of Food Pack-
ages for Children and Women

e Table E-3 Calculated Costs of Representative Amounts of Foods in Food Packages—
Easy Reference Guide

e Table E-4 Estimated Program Costs for Food per Month Using Current Packages
e Table E-5 Estimated Program Costs for Food per Month Using Revised Packages

In addition to the assumptions listed in Tables E-1 and E-2, several assumptions were used to
distribute women and infants by breastfeeding and program status. These are described as fol-
lows.

Breastfeeding Status

A recent survey by the CDC on breastfeeding practices shows that among women participat-
ing in the WIC program, at 3 months postpartum 64 percent of mothers report any amount of

E-1
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breastfeeding with 36 percent report breastfeeding exclusively (CDC, 2004a). Based on these
estimates, 28 percent (64% minus 36%) were partially breastfeeding at 3 months postpartum.
The same survey indicates that at 6 months postpartum, 28 percent of mothers were breastfeed-
ing in any amount with 11 percent exclusively breastfeeding (CDC, 2004a). Based on these esti-
mates, 17 percent (28% minus 11%) were partially breastfeeding at 6 months postpartum. From
these estimates (partial breastfeeding rates of 28% at 3 months and 17% at 6 months), a partial
breastfeeding rate of 20 percent for infants ages 4 through 5 months of age was extrapolated.

For older infants, survey estimates of reported breastfeeding rates at 6 months (29%) and 12
months (14%) were used to extrapolate a rate of 21 percent breastfeeding for the 6 through 11
month period (CDC, 2004a). The 21 percent of mothers who breast-fed infants were either fully
or partially breastfeeding; the committee distributed them as 5 percent fully breastfeeding and
16 percent partially breastfeeding based on 2002 data from the Feeding Infants and Toddlers
Study (Briefel et al., 2004a).

For our analysis, breastfeeding rates were assumed to remain the same for both the current
and revised food packages. Therefore, the following assumptions were used for the calculations:

e Infants ages 0 through 3 months: 36% fully breast-fed; 28% partially breast-fed
(64% ““ever breast-fed”); 36% fully formula-fed

e Infants ages 4 and 5 months: 11% fully breast-fed; 20% partially breast-fed (31%
“ever breast-fed”); 69% fully formula-fed

e Infants ages 6 though 11 months: 5% fully breast-fed; 16% partially breast-fed
(21% ““ever breast-fed”); 79% fully formula-fed.

These percentages are estimates of what package use might be for the revised packages. The
term “exclusively breast-fed” (when used in the WIC program) does not necessarily mean that an
infant is only getting breast milk; it just means that infant does not receive formula from the WIC
program. Under the current system, exclusively breast-fed infants can receive cereal and juice, as
early as four months of age. Therefore, they may not truly be “exclusively breast-fed,” as a lacta-
tion expert might define them.

Status of Women in the WIC Program

According to data from WIC Participant and Program Characteristics: PC2002, approxi-
mately 24 percent of all WIC participants are women (Kresge, 2003). Among these women, 45
percent are pregnant; 24 percent are breastfeeding; and 31 percent are non-breastfeeding postpar-
tum women. The percentage of WIC women who were fully breastfeeding was not included in
that report (Kresge, 2003).

Based on the distribution of infants by age (Kresge, 2003) and the assumptions of breastfeed-
ing status above, it was estimated that of the total infants participating in the WIC program that
are breast-fed (in the WIC program sense), 45 percent are partially breast-fed and 55 percent are
fully breast-fed. Breastfeeding women were distributed by the same percentage.’ Thus, for

"n fact, the number of breastfed infants reported participating in the WIC program is greater than the number of
breastfeeding women reported: 678,560 vs. 458,131 (Kresge, 2003). By applying the ratio of partially vs. fully
breast-fed infants to breastfeeding women, it may be assumed that the participation by women regarding partially vs.
exclusively breastfeeding is the same proportion as for infants.
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breastfeeding women estimates of 13 percent fully breastfeeding and 11 percent partially breast-
feeding were used.

Possible Shifts in Participation Rates

In order to evaluate the sensitivity of the estimated program costs for food with the re-
vised packages (Table 5-3) to changes in participation rates among the infant and women catego-
ries, the committee also simulated costs with some shifting in categories. One such evaluation
assumed the following:

e For infants age 0 through 3.9 months old, there would be a 20% shift in infants
from fully formula-fed to fully breast-fed;

e For infants age 1 through 3.9 months old, there would be a 30% shift from par-
tially breast-fed to fully breast-fed;

e For infants age 4 through 5.9 months old, there would be a 10% shift from fully
formula-fed to partially breast-fed, and a 30% shift from partially breast-fed to
fully breast-fed; and

e For infants age 6 through 11.9 months, there would be an 8% shift from fully for-
mula-fed to partially breast-fed, and a 30% shift from partially breast-fed to fully
breast-fed.

The shifts in the infant categories were accompanied by the appropriate shift in the mother’s
classification. The result of these shifts was to decrease the average participant cost from $34.57
to $33.93 per month.
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WIC FOOD PACKAGES: TIME FOR A CHANGE

TABLE E-3A Calculated Costs of Representative Amounts of Foods in Revised Food Packages

for Infants (2002)“
) Representative Amount in Food Package
Approxi-
mate Cost Quantity Used in ~ Assumptions
Food Item Unit per Unit (§)  Calculation Example Cost ($)
Food Package I-FF-A
Infant formula, liquid  fl oz 0.23 403 fl 0z con- 31 13-0z cans 92.69
concentrate concen- centrate
trate
Post-rebate 29.75
Food Package I-FF-B
Infant formula, liquid  fl oz 0.23 442 fl oz con- 34 13-0z cans 101.66
concentrate concen- centrate
trate
Post-rebate 32.63
Food Package I-BF/FF-A
Infant formula, pow-  fl oz ~0.10 384 {1 oz reconst 4 12.9 oz cans 37.25
der reconsti- ituted (51-60
tuted 0z powder)
Post-rebate 11.96
Food Package I-BF/FF-B
Infant formula, pow-  fl oz 0.23 221 fl oz con- 17 13-0z cans 50.83
der reconsti- centrate
tuted
Post-rebate 16.32
Food Package II-FF
Infant formula, liquid  fl oz 0.23 312 1 oz con- 24 13-0z cans 71.76
concentrate concen- centrate
trate
Post-rebate 23.04
Infant cereal oz 0.20 24 oz 3 8-0z boxes 4.80
Baby food fruits and oz 0.12 112 0z¢ 28 4-oz jars 13.44
vegetables b
Bananas Ib 0.51 21b° 2 Ib bananas 1.02
Total 42.30
Food Package II-BF/FF
Infant formula, liquid  fl oz 0.23 156 fl oz con- 12 13-0z cans 35.88
concentrate concen- centrate
trate
Post-rebate 11.52
Infant cereal 0z 0.20 24 oz 3 8-0z boxes 4.80
Baby food fruits and oz 0.12 1120z ¢ 28 4-o0z jars 13.44
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TABLE E-3A Calculated Costs of Representative Amounts of Foods in Revised Food Packages

for Infants (2002)“
) Representative Amount in Food Package
Approxi-
mate Cost Quantity Used in ~ Assumptions
Food Item Unit per Unit ($)  Calculation Example Cost ($)
vegetables b
Bananas © b 0.51 21b°¢ 2 Ib bananas 1.02
Total 30.78
Food Package II-BF
Infant cereal 0z 0.20 24 oz 3 8-0z boxes 4.80
Baby food fruits and oz 0.12 240 oz € 60 4-oz jars 28.80
vegetables b
Bananas ” Ib 0.51 21b¢ 2 Ib bananas 1.02
Baby food meats 0z 0.29 77.5 0z 31 2.5-0z jars 22.48
Total 57.10
NOTES FOR TABLE E-3A: ~ = approximate amount.

“ All costs are market purchase-weighted prices estimated using 1999-2002 price data as described in Chapter 5—Evaluation
of Cost. See data sources. This table is a simplification using prices that have been rounded off; small discrepancies between this

table and other sections of the report are due to errors introduced by rounding for the purposes of constructing this table.

Allowed substitutions used in the calculations are indented below the food item; the total allowance for the food item is re-

flected in the sum of these entries.

“In Food Package 11, 2 Ib of fresh bananas may be substituted for 16 oz of baby food fruit.

DATA SOURCES: Price data are from Economic Research Service, USDA (ERS, 2004b, 1999 price data; Oliveira et al., 2001,

2000 infant formula price data); ACNielsen Homescan (ACNielsen Homescan™, 2001, price data for 2001 obtained through ERS,
USDA); and the Bureau of Labor Statistics, U.S. Department of Labor (BLS, 2004a , 2002 price data).



E-20

WIC FOOD PACKAGES: TIME FOR A CHANGE

TABLE E-3B Calculated Costs of Representative Amounts of Foods in Revised Food Packages

for Children and Women (2002)“

Representative Amount in Food Package

Approximate
Cost per Quantity Used ~ Assumptions Cost
Food Unit  Unit ($) in Calculation ~ Factor Example 3
Food Package IV-A
Juice floz ~0.03 128 fl oz 1 3 32 fl oz-cans 3.71
Milk, whole b qt 0.73 14 qt 1 7 half-gallons ~ 10.22
Yogurt” qt 2.8 1 qt 0.5 |-qt container  1.14
Cheese ™ Ib 3.30 1 1b 0.5 1 Ib package  1.65
Cereal oz ~0.20 36 oz 1 3 12-0z boxes 7.20
Eggs doz 1.03 1 doz 1 1 doz 1.03
Fresh fruits ” Ib ~0.69 488 1b 0.5 — 170
Canned fruits ” oz ~0.05 110 oz 05 — 278
Fresh vegetables ” Ib ~0.94 488 1b 0.5 230
Canned vegetables b 0z ~0.03 110 oz 0.5 — 1.87
Bread, whole wheat ” Ib 1.80 11b 1 1 1-bloaf  1.80
Brown rice ” 1b 1.77 11b 1 1 1-1b bag 1.77
Beans, dried b Ib 0.77 11b 0.25 1 1-1b bag 0.19
Beans, canned b oz ~0.04 64 oz 0.25 4 16-0z cans 0.72
Peanut butter ” oz 0.10 18 oz 0.5 1 18-0z can 0.90
Total 38.98
Food Package IV-B
Juice floz ~0.03 128 fl oz 1 3 32 fl oz-cans 3.67
Milk, fat-reduced b qt 0.69 14 qt 1 7 half-gallons 9.66
Yogurt” qt 2.8 1 gt 0.5 I-qt container  1.14
Cheese ™ Ib 3.30 1 1b 0.5 1 Ib package  1.65
Cereal oz ~0.20 36 oz 1 3 12-0z boxes 7.31
Eggs doz 1.03 1 doz 1 1 doz 1.03
Fresh fruits” Ib ~0.69 4.88 Ib 05 — 170
Canned fruits ” oz ~0.05 110 oz 0.5 — 278
Fresh vegetables ” Ib ~0.94 4881b 0.5 — 230
Canned vegetables b 0z ~0.03 110 oz 0.5 — 1.87
Bread, whole wheat ” Ib 1.80 11b ! 1 1-lbloaf  1.80
Brown rice ” 1b 1.77 11b 1 1 1-1b bag 1.77
Beans, dried b Ib 0.77 11b 0.25 1 1-1b bag 0.19
Beans, canned b oz ~0.04 64 oz 0.25 4 16-0z cans 0.72
Peanut butter ” 0z 0.10 18 oz 0.5 1 18-0z can 0.90

Total

38.49
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TABLE E-3B Calculated Costs of Representative Amounts of Foods in Revised Food Packages
for Children and Women (2002)*

Representative Amount in Food Package

Approximate
Cost per Quantity Used  Assumptions Cost
Food Unit  Unit ($) in Calculation  Factor Example 3
Food Package V
Juice fl oz ~0.03 144 fl oz 1 3 46 fl oz-cans 4.13
Milk, fat-reduced b qt 0.69 19 qt 0.9 6 gallons  11.80
Soy beverage (“soy qt 1.64 19 qt 0.1 9 64-o0z containers 3.12
milk”™) + 1 32-o0z container
Yogurt b qt 2.28 1qt 1 1-qt container 2.28
Tofu” Ib 176 11b 0.5 1 1-Ib container 0.8
Cheese ™ Ib 3.30 11b 0.5 1 Ib package 1.65
Cereal 0z ~0.20 36 oz 1 3 12-0z boxes 7.30
Eggs doz 1.03 1 doz 1 1 doz 1.03
Fresh fruits ” Ib ~0.69 6.11b 05 — 212
Canned fruits ” 0z ~0.05 140 oz 05 — 348
Fresh vegetables b 1b ~0.94 6.11b 0.5 — 2.88
Canned vegetables b 0z ~0.03 140 oz 0.5 — 2.38
Bread, whole wheat b Ib 1.80 11b 0.5 1 1-1b loaf 0.90
Brown rice ” Ib 1.77 11b 0.5 | 1-lbbag  0.89
Beans, dried ” Ib 0.77 11b 0.5 I I-lbbag  0.39
Beans, canned b 0z ~0.04 64 oz 0.5 4 16-0z cans 1.42
Peanut butter 0z 0.10 18 oz 1 1 18-0z can 1.80
Total 48.45
Food Package VI
Juice floz ~0.03 96 fl oz 1 2 46 fl oz-cans 2.76
Milk, fat-reduced b qt 0.69 14 qt 0.9 3 gallons + 1 half-gallon 8.69
Soy beverage b qt 1.64 14 qt 0.1 7 64-0z containers 2.30
Yogurt b qt 2.28 1 qt 0.25 1-gt container 0.57
Tofu” Ib 176 I'b 0.25 I 1-Ib container  0.44
Cheese** Ib 3.30 11b 0.5 | b package  1.65
Cereal 0z ~0.20 36 oz 1 3 12-oz boxes 7.30
Eggs doz 1.03 1 doz 1 1 doz 1.03
Fresh fruits” Ib ~0.69 6.11b 0.5 — 212
Canned fruits ” oz ~0.05 140 oz 0.5 — 3.48
Fresh vegetables” Ib ~0.94 6.1 1b 0.5 288
Canned vegetablesb 0z ~0.03 140 oz 0.5 — 2.38
Beans, dried b 1b 0.77 11b 0.25 1 1-lb bag 0.19
Beans, canned b 0z ~0.04 64 oz 0.25 4 16-0z cans 0.72
Peanut butter ” oz 0.10 18 oz 0.5 1 18-0z can 0.90

Total 37.41
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TABLE E-3B Calculated Costs of Representative Amounts of Foods in Revised Food Packages
for Children and Women (2002)*

Representative Amount in Food Package

Approximate
Cost per Quantity Used  Assumptions Cost

Food Unit  Unit ($) in Calculation  Factor Example 3
Food Package VIl
Juice fl oz ~0.03 144 fl oz 1 3 46 fl oz-cans 4.13
Milk, fat-reduced b qt 0.69 21 qt 0.9 6 gallons  13.04

Soy beverage (“soy qt 1.64 21 qt 0.1 12 64-o0z containers 3.45

milk™)

Yogurt b qt 2.28 1qt 1 1-qt container 2.28

Tofu” Ib 1.76 11b 0.5 1 1-1b container 0.88

Cheese Ib 3.30 11b 0.5 151b 165
Cheese b 3.30 11b 1 1.51b 3.30
Cereal 0z ~0.20 36 oz 1 3 12-0z boxes 7.30
Eggs doz 1.03 2 doz 1 2 doz 2.06
Fresh fruits ” Ib ~0.69 6.11b 0.5 — 212

Canned fruits ” oz ~0.05 140 oz 0.5 — 348
Fresh vegetables b Ib ~0.94 6.11b 0.5 — 2.88

Canned vegetables b 0z ~0.03 140 oz 0.5 — 2.38
Bread, whole wheat b b 1.80 11b 0.5 1 1-1b loaf 0.90

Brown rice ” Ib 1.77 11b 0.5 | I-lbbag  0.89
Canned fish ?

Tuna ? 0z ~0.09 30 oz 0.8 5 6-0z cans 2.08

Salmon ” 0z ~0.11 29.4 oz 0.2 2 14.7-0z cans 0.62
Beans, dried Ib 0.77 11b 0.5 | 1-lbbag 039

Beans, canned ” oz ~0.04 64 0z 0.5 4 16-0zcans 142
Peanut butter 0z 0.10 18 oz 1 1 18-0z can 1.80

Total 57.05
NOTES FOR TABLE E-3B: ~ = approximate amount.

“ All costs are market purchase-weighted prices estimated using 1999-2002 price data as described in Chapter 5—FEvaluation
of Cost. See data sources. This table is a simplification using prices that have been rounded off; small discrepancies between this
table and other sections of the report are due to errors introduced by rounding for the purposes of constructing this table.

b Allowed substitutions used in the calculations are indented below the food item in the package; the total allowance for this
food item is reflected in the sum of these entries.

1 1b of cheese may be substituted for 3 qt of milk.

DATA SOURCES: Price data are from Economic Research Service, USDA (ERS, 2004b, 1999 price data; Oliveira et al., 2001,

2000 infant formula price data); ACNielsen Homescan (ACNielsen Homescan™, 2001, price data for 20010btained through ERS,
USDA); and the Bureau of Labor Statistics, U.S. Department of Labor (BLS, 2004a, 2002 price data).
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Appendix F
%
Supplementary Information

LIST OF TABLES
Box F-1 Chronology of Statutes Pertaining to the Definition of WIC Supplemental
Foods
Box F-2 Representations of WIC Food Instruments
A- Standard
Cash Value

Table F-1A Dietary Reference Intakes Used for Assessing Intakes of WIC-Eligible
Subgroups

A
B
C

Elements

Vitamins

Selected Macronutrients

Selected Fats

¢

F-1



[panasay] spooy [euswalddng, :(uoneubisap Jo)9), OU) Z'9{Z UoNd8S

:(8bueyd siy} Joj papinoid si uoneue|dxa ou) spooy [euswe|ddns jo
uonuyap 8y} sajelap | Lz ¥4 uo Builels /Z9-G6 'ON meT dlldnd jo ¢ uonoas ypm Ajdwoo o} ‘ajny pasodold 6761 6 AJenuer

‘ojelidosdde si spooy paquosald
ayj JO 1usju09 }jes pue ‘1ebns ‘e} ay) jey) ainsse ||eys Alejaloag ay) ‘o|qissod saibap ay) 0] "uonoas siy} Japun weiboid
3y} ul a|ge|ieAe spew aq 0} spooy |eluswa|ddns ay) uoneinbal Aq aquosald |jeys Aiejauoas ay] (L 1)) ydeibesedgns uj

‘suloeyned Bunes |einynd juaiaylp 10} moje 0] ‘Aieyaioag ay) Aq paquosald spooy
JO JugjeAInba euoninu a8y} Buipiroid spooy Jualayip aynisgns ‘Aiejaloag ay) Jo |eaosdde ayl yum ‘Aew saipouabe ajels
‘Aejesoag ayy Aq paquoseld se ‘ualp|iyo pue ‘syuejul ‘uswom wniedisod pue ‘Buipespsesalq ‘ueubaid Jo s}BIp 8y} ul
Bunoe| aq 01 yoseasal jeuonlinu Agq pauluwsiep siusLinu Buluieluod spooy asoy) sueaw spooy [eluswalddng, (y1)(9)21
‘(1 1)(3) Ye papnjoul Sem uoI}oaJIp [EUOHIPPE PUB Pa)SIap SeM }SaJdjul Jejndijied JO Sjuslinu O} 9oUdJd)al
ayl (y#1)(@)2L 18 punoj spooj |euswa|ddns ypm ‘(g) uonoasgns O} PSAOW SJO9M SUOIIUISP ‘UOISIASL 8Yl U] "/| UOID98s
oY UolINN plIyD pasiaal Aj93e|dwod ‘g/6| JO sjusWpUsWY UORINN PIIYD 8U} ‘/29-G6 'ON MeT dlldnd 861 ‘0 JOGUSAON
‘Hed sy} Jo suoneooads ay) }J@aw ydiym spooy suesw ,spooy [ejuswa|ddng, :(uoneubisep Jana|, ou) Z'9Z Uoioas
:speal 90zst ¥4 Juoneolignday pue ‘uonjeziuebloay ‘UOISIASY, [euUld (7/6] O IsSnbny

‘wesboud HIpA
ay) Japun a|gejieAe apew aq o} Jed siy} ul SN Aq pazuoyine spooj ay} sueaw ,spoo} [eyuswalddng, :(1)z'9¢g uonioas

:speal £/ ¥4 uo ,uonedignday pue ‘uoieziuebioay ‘UoISINSY, WIIBU| :9/6] ¢l Aenuer

‘suleped Bunes |eun}nd pue saA}oa(qo [BUOIIINU PUB |BDIpaW

unoooe ojul Bupe; ‘Ajjigixal) apirosd 0} Se Jauuew e Yyons ul ajgejieAe apew a4 [jeys abexoed pooj 8y} JO Sjuajuod ay|
:90UBJUSS [BUY ‘MBU B BpNjoul 0} papuawe si (€)(}).1 1OV UORINN PIIYD SZ61 *Z 18400

‘wesboid DA Y1 Jopun a|ge|ieAe apew 8q 0} paziioyine poo} Aue sueaw ,pooj [ejuswa|ddng, ((A)Z 91z uonoas
:Lv¥81 dd 8Ind OIM 1sdy 8y} 8 0} sieadde yeym uj :gZ61 L1 AINF

‘sjuejul Jo) paubisap Ajjeoloads uoneledald pajenwioy Ajjerolawuwod
1onpoud pooj Aue (Alejoioag ay) JO UOBIOSIP Y] 1) apnoul osie Aew wWlid] yong "D UIWRIA PUB Y UIWEBUA ‘Wniojed
‘uoal ‘uisjoud Ayenb-ybiy Buiuiejuod ‘syonpoud pooy pue spooy asoyy ‘denoiued ul ‘pue Sys jeuonlinu je suonendod
JO sjalp ay) ul Bupjoe| 8q 0] umouy sjuauinu Bululeluod spoo) 8soy) uesw |eys ,spooy |ejuswsddng, :(£)(1)/L uonoss

"PapuUSWE SE 10y UONLINN PIIYD ‘BINjels DI [euIBLo ay) Ul pauyap si,spoo} [ejuswalddns, wis) 8yl :ZZ61 ¢ JoqWajdes

spoo |ejusawajddng JIM Jo uoniulaq ayj o} bulureuad saynjels jo ABojouoayd |-4 X0

A




. oreudoudde s| spooy paquosald ayy
JO JuB1U0D jjes pue ‘lebns ‘je} ay) 1ey) ainsse ||eys Aielaioag ay) ‘o|qissod aaibap ay) 0 —INILINOD ILVINdOHddY (g)

"uono2as siyy Japun weuboud
By} Ul d|gejieAe apew aq 0} spoo} [ejuswsalddns ayy uonenbal Agq aquosald [jeys Alejoioag ay|—IveaNao N (V)

—SA004 TVINIWITddNS (1L 1){3),
:suonelado aje)s Buissaippe Auewnid ydeibeled e ul suoisinoid Jueas|al Buimojjol ayl sepnoul ‘71§ 10y uonlinN pliyo

'susaped Bunes |einyno Jualaylp 1oy}
Mmojje 0} ‘Auejainag ay) Aq paquosald spoojy Jo Juajeainba jeuonuinu sy} Buipinoid spooy Jualayip ainyiisqns ‘Alejaioas ay)
Jo |eaoudde syl yum ‘Aew selousbe ajelg -Alejoiosg ay) Aq paquosald se ‘sutaped Bunes [einynd pue ‘suladouod yjesy
olgnd ‘@ouaIos uolLnu JueAsjal Ag pajeoipul se ‘uoijoss siy) Aq pazuoyine welboud ayy Aq paasas uonejndod ayy Jo yyeasy
ay} ajowoud jey) Spoo) 9SOy} pue ‘ualp|iyo pue ‘sjuejul ‘uswom wniedisod pue ‘Buipasjsealq ‘ueubaid Jo s}oIp By}
ul Bupjoe| 8q 0} yoJeasad [euonlinu Aq paulwslap sjuauinu Bujuiejuod spoo} asoy) sueasw ,spooy [ejusws|ddng, (11)(q)

:speal (171)(q) mau
8yl '8/61 Ul pauasul seousjuss ay) Bulisye Jnoyym (1 1)(4) 03 [eusjew sppe pue ‘(1)(q) je |is ‘uoniulyep 8y} 0} Spoo} Inoge
abenbBue| sppe os|e 1| ‘Bupoe| aJie 1ey) sjusiinu uo siseydwa AlojnNiels ay) SeNUUOD ‘G9Z-80] "ON MET 2lland 700z '0€ aunr

sjuaLnu Ajond ayy apinoid AjoAijoaye 0] Moy pue Alsuap juaunu
Buipsebal uledoUOD Sppe pue SaIoUBIDYBP 0} d|geIBUINA Jsow ale sjuedioied DA Ydiym Joy spuslinu Buipinodd uo siseydwa
Aioynzeys sy} senuuod (/y1-10L "ON MeT dlildnd) 6861 JO 1OV uoiezuoyineay JIM pue UoRINN PIIYD 6861 01 JOGUSAON

‘01L'9%¢ uonoss
ul Auejaloag ay) Aq paquosald se ‘ualp|iyo pue sjuejul ‘uswom wniedisod pue ‘Buipesjisealq ‘yueubaid Joj |elolsuaq
aQq 0] paulwlalep sjusauinu Bululeluod sSpooy 8soy) sueaw ,spooy |ejuswalddng, :(uoneubisep Japa)|, Ou) Z 9z Uoldas
‘Bupjewsains siyy ul pasodoud
s| suoniuyap Aiojejnbal jsed pue uoniuyep aAiRe|sIBal 8y} Yjim JuslsISuod uoiiulap Y ‘suonenbay abeyoed pooy pasodoid
ay} Jo aouenss| Buipuad a8y} Jo asnedaq suonenbal /6 9y} Ul paAIasal sem ,Spooy) |eyuswsalddns, Jo uonuyep v
:sojels )| . 'salouabe |eao)
pue ajels uo uaping Aioyeinbas ay) aonpal, 0] panss| sem ‘g abed uo ‘20GLE ¥4 uo Buluuibaq siny pasodolid €861 '8 ANl

‘[paniasay] spooy [eluswalddng, (uoneubisap Jo)19], OU) Z'9fZ UONOSS
:ZZ¥¥¥ ¥4 uo bunels /29-G6 "ON MeT dlignd Jo ¢ uonoas ypm Ajdwod o} ‘siny |euld :6/61 ZZ AINf




‘Koud3e 9181s DA Oy10ads

£q PanssI SUSWNISUL POOJ S} J0I[JOI JOU SIOP PUE SJUSWINIISUI POOJ SNOLIEA WO UMEBIP S2INJed] sajensni[i ojdures sIy) so1oudgde 9e1s DI\ JO IoqUINU B WOIJ PIAIOOAI SJUSUINLISUI
PO0J 3uisn pajonnsuod sem UoneIudsaIdar SIy [, "YIuow oy} JNoYINoIy} pasn 9q 0} SJUSWILISUI POOJ PIEPUE)S JO SOLIIS B ANSSI APJUILIND SO10uaFe d1e)s DA\ dwos juedionied
PIIY2 sty 103 puowr 19d pooy yo uonduosard a1mus oy 01 fenba [e103 wins e s Juedronted oy) 03 pansst 9q PINOM JBY) 1S JO JUO ST JUIWNNSUT POOJ PIepur)s e Jo d[dwes sy,

(01 Po99x2 03 J0U JES JU) JudWNISU] PO, DA\ PIepuelS e Jo uonejudsardoy Vi-4 TANDIA

ml 95 hERT Abe2a5hERT] mll9L95hERTmI|

"HSN OL dLVd LSVT 40 SAVd
0€ NIHLIM LISOddd LSNAN JOANIA

JHATOA dI NO HINLVNDIS HOLVIN LSNIN "dANDIS AAVAATY dI LddDOV LON Od “YdIHSVDO

40 ¥4d¥0 9HL OL AVd

X

00000 :19qUINN JUNODY
€Tl SpEzl VSN roymhuy | SOOIAISS
$EC1-00 yueq 9ie1S YL, YieaH
JO dpely uy RIS
09V ysnory djqeeq

HIOLS LV AXOdd A4ZIYOHLNYV YO LNVIIDILIVd 40 HINLVNDIS

‘d9Yd.LTV 41 dIOA dTdVILODAN-NON

“JOANHA DIM d4dZIYOHLNV
Ad d4dANV.LS SSAINN AI'TVA LON JDdHD

'01$ d990XHd OL LON d'TVS LAN

aoinf o001 pamojie JIM (seouno g¢ 03 dn) uauiejuods

3
$S$9] 10 e} 9%, Z ‘Yqliw pIinjj paziLinajsed paJoAejun uojjeb L
TVILINI ¥AIHSVD AINO NOLLOFMIO0D wm._m_ ‘sbbo ysal} usazop l
S asaayd pamojje J|M abeyoed asuno 91 0} Z| L
"LSI'TA00d AIMOTIV OIM H4S 'SNOLLNLILSANS ON "ATNO SAILLLNVNO ANV SINALI ISTHL Y04 dITYA
A'INO NOILOZIYMOD HOI¥d Y04 NOIS :AX0¥d 4O INVIIOILYVd
SINED savTI0a NNNIXVIN--AI 39VXMOVd AdO0O04
HIVS 40 INNONWV
AOVXANITIIA HAIHS YD §002 ‘9z Aen m._lm«mm% ._mlum,mﬂq mOm_Mm,W«D §00¢ ‘2z Idy MHMM_JHNWE
00000000 INVdIOILYVd ‘d1IHD 681 9SGV €C1 9GveClL 0—3
FIINNN ADFHD (TN “LSYIA “LSTTD) INVAIOLLAVd 40 NVN 'ON dI LNVdIDILEVd ADNHDV




S

"Swo)I

£195013 19130 Wwo1j 9jeredas Judswnisul pooj & Uo paurelqo st aonpoid ysaiy dy) Jeys st arnyed) juertodwr ue ‘SI0pudA £199013 JO S9ANBIUASAIAAI YIIM UOISSNISIP S JOPIWWOD )
woi, ‘9[qexIom drow oq Aew suondo passasod pue ysaly a3 Jo uoneuIquod & 10 uondo a1qelooa pue Jnyy passaoold oy ‘suorrenyis asayy uf ‘Tewndo 2q jou Aew uondo 9jqerafoa
pue 3Ny Ysoij oy ‘ypuowr Jod 99U0 JO 9FBISAL UB UO PIUTEIO dIB SPOOJ DI 9I0M SUOIBMIS UT ‘IOAdMOTY] ‘SOLIBUIOS I9UI0 UI 21npaooid o[qexIom e st 9onpoid ysaij 10J IoyonoA
n[eA-ySed 9y ], Joom 1od 90U0 JO 0FeIoAR U UO SILI90013 ureqo oym syuedionied Surrepowrioosde AJIses ‘yyuow 1ad S39S IN0J SB PINSSI 918 SJUSWILISUI POOJ YoIyMm Ul AoudFe d)e)s
DIM ® Jo aaneiuasardar st ojdwrexs Siy [, "yauow 9} Inoy3noIy) pasn 9q 03 SJUSWNNSUL POOJ PIEPUE]S JO SOLIIS B dNSSI A[JUOLIND $A10UdTe e)s DA\ dwog Juedionaed pyiyo siy} 10
puowr 19d g¢ JO anfeA-Used (B30} wns & ym juedronted oy) 0] pansst oq p[nom Jey) 1os € JO JUO ST SO[qe}o8aA PUR S)NIY YSAIJ 10J JUSWNOSUI POOJ IN[BA-YSED B JO ojdures sy,

(Z$ pa29ox2 03 10U J[ES J0U) JUSWNNSU] POO] DM N[BA-YSE) € Jo uonejuasarday g1-4 AANODIA

ml [95hEST Jeeea5he2 T mll9lAShERTaI |

"HSN OL dLVd LSVT 40 SAVd
0€ NIHLIM LISOddd LSNAN JOANIA

JHATOA dI NO HINLVNDIS HOLVIN LSNIN "dANDIS AAVAATY dI LddDOV LON Od “YdIHSVO

40 ¥4d¥0 9HL OL AVd

X

00000 :IquINN JUN0d0Y
€Tl Spezl VSN ‘roymiuy | SOOIAISS
$ECI-00 yueq 9ie1S YL, YieaH
JO dpely uy RIS
09V ysnory djqekeq

HIOLS LV AXOdd A4ZIYOHLNYV YO LNVIIDILIVd 40 HINLVNDIS

‘d9Yd.LTV 41 dIOA dTdVILODAN-NON

“OANHA DIM d4ZIYOHLNV
Ad d4dANV.LS SSATINN AI'TVA LON JDdHD

78 A44dDX4d OL LON d'1VS LaAN
IVILINI ¥ATHS YO AINO NOLLOZHIOD (enjea ui z¢ o) dn) sajqejaban pue s}iniy ysaiy pamojie M
$
"LSI'TAOO0d AAMOTTV JIM FdS "SNOLLNLILSENS ON "AINO SHILILNVNO ANV SWALI 4SHHL Y04 AI'TVA
AINO NOILOEYNOD HDId Y04 NOIS :AXO¥d O LNVdIDILYVd
SINED SAVTI0a NNANIXVIN--Al 39VYMIOVd AOO04
qT1VS 40 LNNONV
VXA NI MATHS V- $002 ‘9z Aen mr_lmﬁn_“\_g,—ﬁlumr_«d mom%waﬂm_ $00Z 'Lz 1ndy Mmeh__JHOwWHn—
00000000 LNVdIOILYVd ‘TTIHD esLosv ezt | osvezr | JIMN
MALNNN MDTHD (T “LSYI “LSIT) LNVdIDLLYVd 40 GNVN "ON dI LNVAIDILYVd AONADY




anN 00€°C 005¢€ 0S¢ 0oy 0ve 0S¥ 00S°C 1n

«00L't #00S°T 0ST'1 00t 09 0zl 0'LT #00€°T *IV 10 v d

— — $S0°1 seg 6 S0l 0'€T — v
K g1 > ‘sorewof Jueu3aIg

aN 00€°C 000 ,08¢€ 00% 00 0'St 00S°T n

«00L't #00S°T 00L (1143 sS 08 081 #000°T *IV 10 v d

— — 08S 9T St 89 18 — ava
K $ ySnoayp [¢ ‘sopewrd g

aN 00€°C 000't ,0S¢€ 00% 0’0 0'St 00$°C 1n

#00L #00S°T 00L 01¢ sS 08 0'81 #000°T *IV 10 VA

— — 08¢ ST Sy 89 '8 — ava
K 0 ySnoIyy g ‘so[euIdg

aN 00€°C 000t ,08€ 00 (13743 0'St 00S°T n

#00L't #00S°T 0ST'1 09¢€ 99 06 0SI #00€°T *IV 10 v d

— — $S01 00€ St €L 6'L — yvd
K g1 ySnoIy 41 ‘sojewro|

aN 006°T 000°€ 011 0ST 0cl 00 00S°T n

x008°€ *00T°T 00$ 0€T 0€ 0's 00T %008 *IV 10 V(I

— — soy or1 €T 0t 'y — ava
K ‘waIpIIy)

aN 00S°T 000°€ ,S9 06 0L 00 00$°C n

#000°€ #000°T 09t 08 0T 0¢ 0L #00$ *IV 10 V(I

— — 08¢ 9 L1 ST 0¢ — yvda
A ¢ ySnoxy 1 ‘ueIp[ry)

an aN aN aN 09 0's 00 aN n

(Pay-e[NUI0Y) L OYE

*00L *0LE #SLT #SL 0T 0¢ 011 (papisealq) ,0LT «IV 10 v d

— — — — — ST 69 — ava
o 11 Qwﬁobﬁ 9 ﬁmﬂ\:ﬂQH

g AN g AN g AN AN St 0¥ 00 (N n

(poy-e[nuLIOY) 40TE

«00% 0TI 001 +0€ +S1 £0'C «LTO (papisealq) 401 ¥V

ouw ¢ y3noIy) () ‘syuejuy
(p/sw) (p/sw) (p/3w) (p/3w) (p/3ow) (p/3w) (p/3w) (p/w) K103a1e) Juednred
wnisseoq wnipog  snioydsoyq — wnisauep wnIuaas oury uoIy wne)

wsuoduio)) A1eyrg

sjuowd[y ‘dnoi3qng 1qISIH-DIA JO SABIU] SUISSISSY 10J PIS[) SLIU OUAIRJY AIeRI( V-4 A 1dV.L



"dl-d °IqeL Sutmo[[oj ([-d Yy3noIy) y-J s3[qe], 10J saj0u 20

aN
x001°S

aN
x001°G

an
«00LY

aN
x00LY

00€°C
*00§°1

00€C
x005°1

00€°C
%0051

00€°C
*00§°1

000°t
00L
08S

000y
05Tl
SS0°1

00S°€

00L
08¢

00s°¢
00L
08

,0s€

0ce
§9¢

,0s€

09¢
00€

,08¢€

09¢
00€

,0s€

0S¢
06C

00t

0L
6S

00t

0L
6S

00t

09
6

00t

09
6%

(0%
0cl
ol
0ve
0°¢l
601
00y
0TI
S'6

00y
0TI
S'6

0°Sy
06

S9

0°Sy
00l
0L

0S¥
0°LT
0¢C
0°Sy
0°LT
0cC

00$°C
¥000°T

00S°C
%00€°1

00S°C
x000°1

00$°C
¥000°T

1N

IV 10 VA
qdvd

K 4§ y3noayy ¢ ‘sorewdy Suneioe|
1n

+IV 10 VAI
AVAH

K g1 > ‘sorewoy Sunejoe|
1N

=V 10 VA4
qvd

£ $ y3noay ¢ ‘sorewdy jueugord
10N

=V 10 VA
aJvd
K o€ ysnoiy) g ‘sorewdy jueudarg




00§ 8C 0T Ll 91 a! Sl 61 *S 00T°1 =V 10 VAd

0Sy T L1 €l el 4! 96 91 - 688 dvd
K 61 > ‘sorewoy Sunejoe|

0001 aN 0001 93 AN aN 000°C 000°T 0S y 000°€ 1n

\ooo 9°C 61 81 a! vl S8 Sl *S 0LL =V 10 VA

0cs (4 91 4! 4! 1 0L 4! - 0SS dvd
K 1 y3no1y) g1 ‘soewdy yueuord

008 aN 008 0¢ aN aN 008‘T 008 0S QoowhN 1n

\ooo 9°C 61 81 a! vl 08 Sl *S 0SL =V 10 VA

0cs (4 91 4! 4! 1 99 4! - 0€S dvd
K 61 > ‘sorewdy yueu3aig

0001 aN 0001 93 AN aN 000°C 000°T 0S y 000°€ 1n

\oov v'e €1 14! 'l 'l SL Sl *S 00L =V 10 VA

(143 0T 't I 60 60 09 4! - 00S dvd
£ pp ySnoIyy g1 ‘sojeuraj

008 aN 008 0¢ aN aN 008‘T 008 0S QoowhN 1n

\oov v'e (4! 14! 0l 0l S9 Sl *S 00L =V 10 VAd

0€e 0T 0l 11 60 60 9¢ 4! - S8y dvd
K 81 ySnoayy 1 ‘sojeura,j

00¥ aN 0°0% Sl aN aN 059 00€ 0S y 006 1n

00T 4! 90 8 90 90 4 L *S 00 =V 10 VAd

091 01 0] 9 S0 S0 (44 9 — SLT qvi
A ¢ ‘uaIp[y)

00¢ aN 00¢ 01 aN aN 0oy 00¢ 0S y 009 1n

0S1 60 0] 9 0] S0 ST 9 %S 00¢ =1V 10 VA

0cl Lo 0 S ¥0 ¥0 el S - 01¢ avd
A ¢ y3noxy [ ‘waIp[Iy)y

aN aN aN aN aN aN aN aN 4 _\ooo 1n

%08 ] %*£°0 *V %70 %*£°0 %08 %S %S %x00$ *IV
ouwr [ ySnoay) 9 ‘sjueju]

aN aN IN aN aN aN aN aN 94 y 009 1n

%S9 %70 10 &*N *£0 xC0 0¥ x¥ %S x00% #IV
ow ¢ ySnoiy () ‘syuejuy
(p/Bow)  (p/Bow) (p/Bu) (p/Bu) (p/Bu) (p/Bu) (pBw)  (p/LvSw)  (pBow)  (p/3ow) K108218] Juedioned

591810 lg urey g 9¢q urweirp

f

uoRIN  UIAB[OQRY

UIWBIYL, O UIWEIA f UIUBIIA

QUIWRIA Y UIWENA

juouodwo)) Arejor(q

surwey A ‘sdnor3qng 9[qI3g-DIA JO SAeIU] SUISSASSY I0J PIS() OUAIJNY L1101 g1-4 ATIV.L



"A1-d 9198 SuImo[[oy 01~ YSnoIy} v [~ SI[qe L 10§ 90U 298

000°1
008
(1197

008

aN
8'C
v'e

aN

0001
0¢
L1

008

133
L1
€l

0€

aN
91
€1

aN

aN
vl
(4!

aN

000°C
0TI
001

008°1

000°T 0s 4 000°€ 0N
61 %S 00€° #1V 10 VA
91 — 006 qvd

K 1 y3no1y) g1 ‘sopewdy Suneioe|
008 0s &oowd 1N




(19389WILY) PIE) GS8T
(1350w puy) €4LC

yuouodwo)) Arejar(q

*8C %S> SLIL 0'1IL %S¢€-0C %S9-Sv %S¢€-01 (19sowitny 38T) €OvC YAV 10 IV VAT Y39
Sel L'L8 Avd
K 1 y3no1y) g1 ‘soewdy yJueuold
(10ysowLn) PIE) 0T8T
(350w PUT) 80LT
*8C %ST> SLIT 0'IL %¢S€-SC %S9-S¥ %0€-01 (F9380wIn 18T) 89¢7 ANV 10 IV VAY 494
Sel L'L8 Avd
K g1 > ‘sorewoy jueu3aIg
Y4 %S> 0¢l 09% %S¢€-0C %S9-S %S¢€-01 (L61) €0ve AANY 10 IV VAT 9499
00T 0'8¢ Avd
K $ y3noIyp g1 ‘sorewrd g
%9 %S> 0¢l 09% %GS¢€-SC %S9-S %0¢-01 (£91) 89¢T AANY 10 IV VAT 999
001 0'8¢ Avd
K g1 ySnoayp 41 ‘sopewrd g
(d£9) 2v91
Y4 %S> 0¢l 061 %S¢€-SC %S9-Sv %0¢€-01 (WA9) ThLl VANV 10 41V VAL Y9
001 0°¢SI Avd
£ ‘waIp[iy)
(1£7) 66
x61 %ST> o€l 0€l %S9-S¥ %0T-S (N £2) 901 AANY 10 1V VA 494
001 01Tl %0%-0¢ Avd
! A ¢ ySnoxy 1 ‘waIppiy)
(1 owe)9L9
aN %S> Y Sel %01 aN aN (W ow 6) ¢pL YAV 10 4TV VAT Ydd
66 Avd
ow 11 ySnoiy) 9 ‘syuejuy
(d ow €) 02§
an %ST> %09 «16 %SS an an (W ouw ¢€) 0LS AANY 10 IV ¥dd
ouwr ¢ y3noIy () ‘syuejul
Pp/3) (AS10u9 P/3) /3 (A310u0 (A810u9 (A310u9 (p/129Y) K10803e)) Juedonied
Kxejorp PooJ JO ¢4)  9eIpAyoqie)) U12101g POOJ JO %) POO0J JO %) POOJ JO %) A310ug pooq
8103 ‘19q1q y s1e3ng pappy [e10L, ’ je] [e10], 9IBIpAYOqIR) ursj0I1g
[eloL,

SJUALINUOIIBIA P39S ‘sdnoidqng I[QISIH-DIM JO SONeIU] SUISSASSY J0J PAS) SOBIU] UAIJY L1811 DT1-4 A TdV.L

014



-

"dl-d °IqeL Sutmo[[oj ([-d Yy3noIy) y|-J s3[qe], 10J saj0u 208

Y4

4

%S>

%S>

0Ic
091

01¢
091

0°1L
['18

0°1L
'8

%8¢€-0C

%S€-ST

(ow 9 puz) €08T
%S9-S¥ %S€-01 (0w 91sT) €67 WAV 10 IV VAV Ydd
dvd
K 1 y3noayy g1 ‘sojewdy Suneioe
(ow 9 pug) 89.¢T
%S9-Sv %0¢€-01 (owr91s7) 8697 YAV 10 4IV ‘VAY Ydd
dvd
K 61 > ‘sorewo} Sunejoe]|




aN aN aN aN aN aN aN aN 1n

y Sw 00> @ﬁ&ﬂ €1 %0 €l «0°€l u %ST> w %01> %65¢€-0C YAV 10 ]V
K 4 y3noay ¢ ‘soreway Suneioe|

aN aN aN aN anN aN aN aN 1n

xwe 00> T «€1 «0°CI «0°€1 u oS> w /01> %S€-SC ANV 10 21V
K g1 > ‘sorewoy Sunejoe|

aN aN aN aN aN aN aN aN 1n

y Sw 00> @ﬁ&ﬂ 71 %0 €l «0°€l u %ST> w %01> %65¢€-0C YAV 10 <]V
K 1 ysnoiy) g ‘sorewdy jueudarg

aN aN aN aN anN aN aN aN 1n

xwe 00> T w1 «0°CI «0°€1 u %S 1> w /001> %S€-SC ANV 10 21V
K 61 > ‘sorewdy yueudaig

aN aN aN aN aN aN B anN anN 1n

y Sw 00> wuﬁb: 11 «0°C1 «0°CI u %S 1> w %01> %S5¢€-0C ANV 10 IV
K 41 y3no1yy g ‘sorewdj

aN aN aN aN aN aN aN aN 1n

(3w 00> M sl 0Tl <011 u oS1> w 701> %sEsT ANV A0 =1V
A 81 y3noyy ¢ ‘sofewd ]

aN aN aN aN aN aN B anN anN 1n

y Sw 00> wuﬁb: %60 %001 «0°01 u %S 1> w %01> %GS¢-ST ANV 10 IV
K ‘waIpIIy)

aN aN aN aN aN aN aN aN 1n

, 8w o0e> i L0 o 0L o %ST> 01> | %0770€ YANY 10 IV
A ¢ ySnoxy 1 ‘ueIp[ry)

aN aN aN aN anN aN aN aN 1n

g o e , «P/3 0¢

4O 00e> i %570 9P £9Y u oS 1> w /001> %0F AANWY 10 41V
ow [ y3noiyy 9 ‘syuejuy

aN aN aN aN anN aN anN aN 1n

_ «P/3 1€

,BW00e> #S0 e “¥h u YoS1> w 001> %6 AAWY 10 41V
ow ¢ y3noIy) () ‘syueju|
(p/sw) » SPOV (p/3) (p/3) (A310u0 (AB19UD POOJ JO %) K103a1e) Juedionred

10138910y Apye g suv.s] 5PV o SPRV sproy Aneq L SPIoV Aneg POOJ JO %) jeq [ei0L
Ane ¢-u Aneq 9-u pajernjesuni[od POJeIESUNOUOIN  Jef pajeInjes

yuouodwo)) Arejor(q

ard

s1e] Pa3o9les ‘sdnor3qng 91qI3g
=DM\ JO SJUSLIINUOIOBIA PAJOJ[IS JO SABIU] SUISSISSY J0J PAs() SAUI[IPIND) IOYIO PUB SAYBIU] 90UAIJY AIeldlq I-A4 A 1dV.L



£1-A4

40f autjaping L4121 Y1 pue (007 ‘VHYV 9661 T8 19 SShery) UONBIO0SSY MBIH UBOLIOWY Y} WOl SI (I[- 9[qeL Ul pajuasaid jej pajernjes 10y doueping A1ejomp oy “

"(e200T ‘NOI) ouw £ ySnoay) ¢ sa5e UdIP[Iyd 10j AZ10ud POOJ JO %0t

0} ()€ 2INQLIUOD 0} J8J ATRIQIP JOJ SUOHEPUSWIOIA YNV 23 Mmoo} 03 arerrdordde st 31 sny ] (ez00z ‘INOI) (383 woly A319U9 JO 9%, GE 03 G7) POOYPIIYD JO JAIP B} 9)BIdSpOUW I} 0}

(ow 171 y3noay} 9 soFe 10§ 18} WOI A319UD JO 9,0 ‘oW G Y3NnoIy) () S93e 10J Je} WoJ A319Ud JO 9,GG) Aoueyul Jo 391p e} Y31y oY) Wwoij jeJ A1e3d1p JO JUIUONISURI) B PUSWILIOIAT ey}

syrodar [ Y Y IOI[FUOD UI JOU ST UOTJBPUSWUIOIA JVV Y} ‘TOAIMOH “A ] o9& UIP[IYd 10J Axejul JBJ JO UONILISAI OU 9q P[Noys 19y Jey) pajaidiojur oq JySIu 1xo1uod Jo Jno

Udye) USYM ‘SUOTIBPUSIIOIAI JVV YL (8661 ‘BT661 ‘dVV) I19P[0 pue a3e Jo s1eak g uaIpyiyo 0} parjdde arom pooypliyo SuLmp sjarp o1ua3olayie ploae 0 Jyy Wolj aouepng
A1e191q (400 ‘dVV) oW €7 YySnoiy) ¢ soSe UdIP[IYo Aq palINSuOd 99 [IUWI JeJ PIONPAI UL} IAYIRI “Y[IW [OUM JBY] SPUSWIOIA SOLIBIPAJ JO AWAPLIY UBILIOUITY 37 f

"(8200T ‘NOI) o3eur £510U0 [£}0} JO %ST
UBy} 9I0W OU 0} PAIWI] 9q sie3ns pappe Jey si doueping A1ejd1p siy) Jo 1ed YAV Y} puoLaq ayeiul JUSLIINUOIOBW JOJ 90uepIng A1ejorp owos ysijqelso spodor 1y oyl ¥

‘(e200T ‘NOI) sdnois a3e 1e Jo uowom Sunejoe] 10y 3 "1z snjd 1ySrom Apoq 3y/3 G0'[ pue sdnoi3 o3e [[e Jo uowom jueudaid 10y 3 [ snid ySrom

Apoq 33/3 880 st Aep 10d oxerur urojold 105 YvH YL ‘steak (g ySnoryp ¢ (Suneioej-uou gueudard-uou 10y) saSe uowom jnpe 10J p/3)/3 99°( Pue ‘s1BdA §1 y3noay) 4 sode

(Sunejoel-uou ‘yueudard-uou I0J) USWOM JUISI[OPE 10J P/YIIom Apoq /3 1.°( ‘SIedAk § y3no1y) 4 soSe udIp[Iyo 10J p/33/3 9.°0 ‘s1eak ¢ ysnoiy) | soFe uaIpyiys oy pysSom Apoq
3/3 88°0 ‘sypuowt || y3noy) 9 95e syuejur 10 p/33/3 ' Jo SYVH Pue sypuow ¢ ysnoiy) ( oFe syuejul Joj pAyYSIam Apoq 33/3 ¢S 1 Jo [V ue apnjour urejoid 10§ S[Yd Y.L /

“JOIP PALIBA © WOIJ 9)B[0J POOJ JO dejul 0} uonIppe ur spudwd[ddns Jo Spooy parjiIoy woij proe o1jof
se 21e[0J JO Souw (0f dwnsuod Jueudad Furooaq Jo d[qedeo UAWOM [[& Jey) PIPUSLIIOIDI ST 11 “SNIA Y} UT $109JOP QM) [BINSU ) AeIUL AL[OJ FUDUI] AOUSPIAS JO MIIA U]

‘(Jounai “o°1) v unwejia pawojaid o3 Afuo sarpdde 10 oy, y

‘sjuowo[ddns A1e3d1p 10 SPOOJ PalI1Io} WO paurelqo (proe
o110F “9°1) swo} onayuAks o3 sarjdde pue Aep 1od Sow se passardxa st 91e[0] 10] TN oYL "Yyoewols AHdwo ue uo usye; Juowarddns e Jo Fow () = pooy Ym pawnsuod juswa[ddns
B SB 10 POOJ POI1}I0J WOIJ PIok 01]0F JO Sow 9°() = 9)e[0J pooJ Sowr | = g4 [ "Aep 10d (F1Q) siuoreamba ojejoy Areio1p se passordxo ore 0je[of 10 [y pue YvH YL 5

‘syuowoddns A1ejorp 10
SPO0J POIJ11I0J WOI} PaureIqo swioy onayjuks o} sarjdde pue p/Sw ur st uroeru 10y 7 Y[, ‘ueydoidAn jo Sw g9 = uroeru Jo Sw | “Aep 1od (FN) sjuo[eAnbs uroeru se passordxo are
syjuow ¢ Jo a3e 9y} 9AOQE S[ENPIAIPUI JOJ UIORIU IO} [V Pue YvH YL (AN ‘Sius[eArnbe uroeru jou) uroeru pawojoid se passordxoa st syjuowr ¢ ySnoiys () syuejur 1oy [ YL r

“ UIEB}A JOJ 9INSeaw JO Jiun J9p[o ue ‘Aep 1od (g LV) siuoreambs [o1oydooos-(eyde) 0 Sw se paje[nofes AjjeurdLio o1om jodox
ST} UI QIOYMIS[ Pasn elep [[ISD Y} 1Y) 9J0N "JUBPIXONUE IO JUBIIJIIIO) © Sk SpooJ 0) pappe 1o sjudwo[ddns Arejarp ur pasn [o1oydooos-(eydye) 0 jo wioy Aue 03 sarjdde g urweyia
10J 1N oy L "syuawe[ddns A1ejarp pue spooj payy1Ioj ul mnooo jey) [010ydosos-(eydie) 0 Jo SuLIO] OLISWOSI0I)S-YZ Y} PUB ‘SPOOJ Ul AJ[eInjeu sIndd0 jey) [01aydooo)-(eydie) n

JO w0y Auo ay ‘[01oydoaos-(eydye) -3 Spn[oul g urweliA 10 [V pue Yvd Y[ ‘Aep 1od (L) 10197doo0)-(eydie) 0 Sur se passaidxa a1e g UIWe)IA I0] [ Pue YV Y], m

‘unguexojdAro-(e10q) ¢ Sowr 47
10 ‘oudjored-(eyde) 0 Sow g ‘Ousjores-(e1oq) ¢ Sow g ‘jounar Jow | = vy [ Aep Iod (sFVY) siudreamnba Kjianoe [ounar se passaidxo are y UIWE)IA 10J [y pue YV YL »

19JeA PUB POOJ WO UL SPN[OUI 10U $20p pue A[uo sjusde [edr5ojoorwreyd woxy ayejut sjudsaidar wnisouSew 10§ TN YL

“(e400C
‘100T ‘9000C ‘8661 ‘L661 TNOI) eIl JO S[2AS] Y31y Judaa1d 0} (B[NUIOJ JUBJUI “Y[IW }SLAIq “F'9) POOJ WOy A[UO 9q P[NOYS LIUT JO 9IINOS A, "SIUNOWE SSIIXS [PULy 0}
A)1[1qe Jo 3oe[ 01 pIESaT YHM UIdOU0d 03 onp pue dnoid a3e SIy) Ul S309JJ9 ASIdAPE JO BIep JO joe[ 0} anp a3k Jo syuow ¢ YSnoIy) Yiiiq S)ueJul J0J S[qEUITLIdIIP JOU dI9M ST g

“Y[IW 1SBa1q Ul UBY) B[NULIOJ JUBJUI UT JOMO] 9q 0} umouy sI ‘(000g ‘Teplouug pue

uoqed {1861 “'Te 10 [epIouuQ) ouIz pue uolr A[[eroads? ‘sjuarnnu wos Jo ANIqe[IeABOIq YSNOYI[e ‘SHUSLINU 9SAY) 10J J3S U JOU JABY OW G 0} () SITe SJUBJUI PJ-B[NULIO) I0] S|V
"SJUBJUI PaJ-1Sealq AI[eay JO 9eIUl UBSW UO PIseq e oW ¢'G 0} () SAFe sjuejur 10J poyuasald S[y I9Y10 [V "SJUBJUI POJ-B[NULIOJ PUB PIJ-}SBAIQ JOJ 19S 2IIM STy ‘WINIJ[ED 10, »

"[oAST oxeiu] 1odd ) 9[qeIS[O], = () {S199]J9 ASIOAPE JO BIEp JO JOB[ O} ANP PAUTULIOP

JOU () ‘POUIILIANOP JOU = (N O[eW = JA O[BWJ = J O[qB[IBAR USYM Pasn Juowalinbay] a8e1oay pajewnisy = YV Siudreamba ojejoy A1ejo1p = g [oroydooos-(eydie) v = 1y
fo3uey uonnqrysi( WALINUOIdBIN 9[qe1dadoy = YNV (sx) JSLIAISe ue Aq PAIeIIPUI ‘AIRSSI09U UdYM Pasn ‘dyeju] 9jenbopy = [y :[-J HONOYHL V- SATAV ], 404 SHLON




“(8600T ‘87007 ‘100T ‘4000T ‘8661 ‘L661 ‘INOI) SUIDIPIIN JO s dY) PUe (007 “VHY 9661 “[© 10 SSNEIY) UOHBIO0SSY MBI UBOLIOWY Y[, :S10¥NOS VLV

“(6200T ‘IOL) 191p syenbape
A[euoniynu e Jurunsuod 91y 2qissod se mo[ Se Junowe ue awWnsuod 03 st 110da1 [ Y} WoJ [0133s9[0yod 10} douepm3 Areidrp oyl (S007 ‘VASN/SHHA ‘0007 ‘SHHA/VASN)

sautjaping Liva17 3Y) pue (007 “VHY 9661 T8 19 ssnery) Uoneroossy MedH UedLIoWY oy} wolj [ 0 [-4 9[qeL Ul pajuasaid [019)sa[0y0 10} odueping A1ejo1p oy, ,
‘(8200T ‘NOI) 191p 9renbape A[[euoninnu e Surunsuod o[iym 9[qissod se MO[ S8 SJUNOWe Ul aWNSuod 03 SI SpIoe A)je} sup.g 10§ 110dor [P oyp Wwoij doueping A1ejdrp oy, 5

"(8Z00T ‘INOI) sproe A1ne} 9-u ureyod-193uo] wolj 9,0 03 dn pue proe ousjourf-(eyd[e) 0 se %06
15€9] B Y3Im ASI0Ud POOJ JO 247" [ 03 9°() SI SpIoe ANy ¢-u [€303 10J YNV YL "(€-4 ‘¢:81) proe orusjour|-(eydye) 0 103 o1 -] 9[qe Ul UMOYS SPIoe ANy ¢-u 10J STV oy J

(8200T ‘NOI) Sp1oe 1.y 9-u ureyd-1o3uo] woij 9,0 03 dn pue proe
OIQ[OUI] SB 9,6 ISBI] JB [IIM ATI0Ud POOJ JO %0 [ 01 G SI SPIoR ANy 9-u [8101 10J YAINV YL (9-U ‘Z:81) PIoe d1a[oul] 10J 318 (J1-J J[qe] Ul UMOYSs SPIoe A)eJ 9-u I0J ST oy, R

‘(9661 & 10 ssnery]) UoIeId0ssy MeoH UBOLIdUIY O3} AqQ PAYSI[qelsa sem (]-4 9[qel ur pajuasaid spioe A)ej pajernjesunouows 10§ doueping A1ejdrp oy "

(8Z00T ‘NOI) 121p drenbape A[[euoninnu e Surunsuod
o[IyMm 9qIssod se MO[ Se SjuNowe AWNSuod 0} st J1odor [ oY) WoIj Jej pajernies 10J douepingd A1epd1p oYL (5002 ‘VASN/SHHA 0007 ‘SHHA/VASN) SO0 SuvoLuy

pl-Ad



Appendix G
%
Biographical Sketches of Committee Members

BARBARA L. DEVANEY, Ph.D., is an economist and senior fellow at Mathematica Policy
Research, Inc. (Princeton, NJ). Dr. Devaney’s expertise is in the areas of food assistance and
child health programs and the nutrition policies that affect these programs. She has over 20 years
of experience in designing and conducting program evaluations and has conducted numerous
studies of the WIC Program, the Food Stamp Program, and school nutrition programs. She was
the project director for the Feeding Infants and Toddlers Study (FITS) for the Gerber Products
Company in which data on food and nutrient intakes of infants and toddlers were collected and
analyzed (2001-2003). In addition, Dr. Devaney conducted analyses of the effects of WIC
participation on infant mortality and very low birth-weight among Medicaid newborns, and has
investigated the infant feeding practices, and health care utilization of infant WIC participants.
Dr. Devaney has served on several Institute of Medicine panels including the Subcommittee on
Interpretation and Uses of Dietary Reference Intakes and the Committee on Scientific Evaluation
of the WIC Nutrition Risk Criteria. Dr. Devaney earned a B.A. degree in economics from Mount
Holyoke College (South Hadley, MA) and a Ph.D. degree in economics from the University of
Michigan.

GEORGE M. GRAY, Ph.D., is lecturer on risk analysis in the Department of Health Policy
and Management in the School of Public Health at Harvard University. Dr Gray is also
Executive Director of the Harvard Center for Risk Analysis. His primary research interests are
risk characterization and risk communication (with an emphasis on agriculture, food safety, and
chemicals in the environment). Other interests include the scientific basis of human health risk
assessment, application of risk assessment to policy decisions, and risk/risk tradeoffs in risk
management. Dr. Gray receives research support from numerous sources, including the National
Food Processors Association Research Foundation. Dr. Gray has served on various panels
including the Risk Assessment Task Force of the Society of Toxicology, the Food Advisory
Committee of the Center for Food Safety and Applied Nutrition (CFSAN) at FDA, and the
National Advisory Environmental Health Science Council of NIEHS. Dr. Gray earned a B.S.
degree from the University of Michigan and M.S. and Ph.D. degrees from the University of
Rochester.
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GAIL G. HARRISON, Ph.D., is professor in the Department of Community Health Sciences at
the School of Public Health of the University of California—Los Angeles (UCLA). Dr. Harrison
is also Senior Research Scientist in the UCLA Center for Health Policy Research and associate
director of the Program for Healthy and At-Risk Populations in the Division of Cancer
Prevention and Control, UCLA/Jonsson Comprehensive Cancer Center. Dr. Harrison’s interests
include pediatric and maternal nutrition; dietary and nutritional status assessment; food security;
and international health and nutrition. Her recent research interests include assessment of
variation in dietary intake patterns, cancer-protective interventions, estimation of dietary content
of isoflavones, and changes in diet and prevalence of chronic diseases in developing countries.
Dr. Harrison has been a member of the Food and Nutrition Board and has served on several
Institute of Medicine panels including the Committee on Implications of Dioxin in the Food
Supply, the Committee on Scientific Evaluation of WIC Nutrition Risk Criteria, the Committee
on Food Consumption Patterns, and the Committee on International Nutrition Programs. She has
served as a technical consultant to the WIC program of the Public Health Foundation of Los
Angeles and to USDA’s Agricultural Research Service and Economic Research Service. Dr.
Harrison earned a B.S. degree in foods and nutrition from the University of California-Santa
Barbara, an M.N.S. (nutritional sciences) degree from Cornell University, and a Ph.D. degree in
biological anthropology at the University of Arizona. She was elected to the Institute of
Medicine in 2003.

HELEN H. JENSEN, Ph.D., is professor in the Department of Economics in the College of
Agriculture at lowa State University (ISU). Dr. Jensen is also head of the Food and Nutrition
Policy Division in the Center for Agricultural and Rural Development (CARD) at ISU. Her
research focuses on nutrition policies, food assistance programs, food security issues, analysis of
food demand, food hazard control options, food safety (with emphasis on the economics of food
safety), and health economics. Dr. Jensen’s current research includes participation in an
evaluation of the nutrition education component of the WIC Program; her part in this competitive
grant to the lowa Department of Public Health from the Food and Nutrition Service of the USDA
is analysis of the cost-effectiveness of the nutrition education intervention. Dr. Jensen currently
serves on the Committee on National Statistics’ (CNSTAT) Panel to review USDA’s
Measurement of Food Insecurity and Hunger and has served on several National Research
Council panels including the Committee on Assessing the Nation’s Framework for Addressing
Animal Diseases (where she is currently serving), the Committee on Biological Threats to
Agricultural Plants and Animals, and the Panel on Animal Health and Veterinary Medicine. Dr.
Jensen earned a B.A. degree in economics from Carleton College (Northfield, MN), an M.S.
degree in agricultural and applied economics from the University of Minnesota, and a Ph.D.
degree in agricultural economics from the University of Wisconsin-Madison.

LUCIA L. KAISER, Ph.D., R.D., is Cooperative Extension Specialist in the Department of
Nutrition in the College of Agriculture and Environmental Sciences at the University of
California—Davis. Dr. Kaiser’s research interests include the impact of acculturation and food
security on the child-parent feeding relationship among Latinos and evaluation of nutrition
education. She served in WIC programs in California for 6 years as supervising public health
nutritionist and regional nutrition consultant. Dr. Kaiser currently administers a USDA/
Economic Research Service Small Grants Program to examine the impact of food assistance on
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nutrition. Dr. Kaiser earned a B.S. degree in biology from the College of William and Mary, and
M.S. and Ph.D. degrees in nutrition from the University of California—Davis.

JEAN D. KINSEY, Ph.D., is professor of consumption economics in the Department of
Applied Economics in the College of Agricultural, Food and Environmental Sciences at the
University of Minnesota. Dr. Kinsey is also the Co-Director of The Food Industry Center that
focuses on how various retailers in the food industry serve consumers and how retailers and
suppliers interact in food distribution channels. The Food Industry Center at the University of
Minnesota is one of 13 industry study centers funded by the non-profit Sloan Foundation. Dr.
Kinsey’s research interests include food consumption trends, consumer buying behavior, food
safety and consumer confidence, demographic changes in households, food industry structure,
trends in food distribution and retail sales, effects of electronic technology on efficiency in retail
outlets, economic effects of health and safety regulations, and regulation in the food industry. Dr.
Kinsey earned a B.A. degree in home economics from St. Olaf College (Northfield, MN) and
M.S. and Ph.D. degrees from the University of California—Davis in consumer economics and
agricultural economics, respectively. Dr. Kinsey was appointed a resident fellow at the National
Center for Food and Agricultural Policy, Resources for the Future (1986-1987, Washington,
DC); a distinguished fellow of the American Council on Consumer Interests (1997); and a fellow
of the American Agricultural Economics Association (2000).

SUZANNE P. MURPHY, Ph.D., R.D, is a research professor at the Cancer Research Center of
Hawaii at the University of Hawaii (Honolulu, HI) and director of the Nutrition Support Shared
Resource at the center. Dr. Murphy’s research interests include dietary assessment methodology,
development of food composition databases (with emphasis on inclusion of ethnic foods),
communication of nutrition principles (with emphasis on multi-cultural populations), and
nutritional epidemiology of chronic diseases (with emphasis on cancer and obesity). She has
served as a member of the National Nutrition Monitoring Advisory Council and as vice-chair of
the 2000 Dietary Guidelines Advisory Committee. Dr. Murphy has served on several Institute of
Medicine panels including the Subcommittee on Interpretation and Uses of Dietary Reference
Intakes, which she chaired for two years; the Subcommittee on Upper Safe Reference Levels of
Nutrients, and the Panel on Calcium and Related Nutrients. Dr. Murphy earned a B.S. degree in
mathematics from Temple University, Philadelphia, an M.S. degree in molecular biology from
San Francisco State University, and a Ph.D. degree in nutrition from the University of
California-Berkeley.

ANGELA M. ODOMS-YOUNG, Ph.D., is an assistant professor of Public and Community
Health in the School of Allied Health Professions of the College of Health and Human Sciences
at Northern Illinois University (Dekalb, IL). Prior to her current position, Dr. Odoms-Young
completed a Family Research Consortium Postdoctoral Fellowship focused on understanding
family processes in diverse populations at the Pennsylvania State University and University of
Illinois at Urbana-Champaign and a Community Health Scholars Fellowship in community-
based research at the University of Michigan School of Public Health. Her research and teaching
focus on race, poverty, and health; community-based participatory research; obesity prevention
and management; religion and health (with emphasis on health issues impacting Muslim
women); minority health (with emphasis on health disparities in minority populations and health
perceptions among low-income families); health promotion (with emphasis on the lay health
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advisor model); and health education (with emphasis on communicating nutrition principles to
minority families). Dr. Odoms-Young’s research experience included participation in Welfare,
Children and Families: A Three-City Ethnographic Study where she was interested in the
influence of poverty on the nutrition and health beliefs of low-income women with young
children. Dr. Odoms-Young earned a B.S. degree in foods and nutrition from the University of
[llinois-Urbana/Champaign and M.S. and Ph.D. degrees from Cornell University in human
nutrition and community nutrition, respectively.

KAREN E. PETERSON, Sc.D., R.D., is Associate Professor and Director of Public Health
Nutrition in the Department of Nutrition with a joint appointment in the Department of Society,
Human Development and Health in the School of Public Health at Harvard University. Her
research focuses on biosocial and environmental determinants of body size and growth during
critical periods of behavioral and biologic adaptation; and the application of these principles to
the design and evaluation of surveillance systems and of community-based interventions
addressing overweight and undernutrition among low-income, multi-ethnic populations in the
U.S. and Latin America. Dr. Peterson served for seven years in the Massachusetts WIC Program
as a nutritionist and as a program director. Her current research includes examination of dietary
behaviors on weight statue of children and new mothers enrolled in WIC. Dr. Peterson earned a
B.S. degree in foods and nutrition from the University of Utah, completed her dietetics internship
at Peter Bent Brigham Hospital, Boston, MA, and received a D.Sc. degree in nutrition from the
School of Public Health at Harvard University. She chaired the CDC-funded “Building
Comprehensive Obesity Surveillance” national workgroup and is currently President of the
Maternal and Child Health Council of the Association of Schools of Public Health and President
of the Graduate Faculties of Public Health Nutrition.

ANNA MARIA SIEGA-RIZ, Ph.D., R.D., is associate professor in the Department of
Maternal and Child Health and the Department of Nutrition in the School of Public Health at the
University of North Carolina (UNC)—Chapel Hill. Dr. Siega-Riz is a fellow at the Carolina
Population Center and director of the Nutrition Epidemiology Core for the Clinical Nutrition
Research Center in the Department of Nutrition also at UNC—Chapel Hill. Her research focuses
on reproductive and minority health (with emphasis on maternal nutritional status and how it
affects birth outcomes). Dr. Siega-Riz expertise includes maternal and early childhood health,
maternal nutrition (with emphasis on iron, zinc, folate, and vitamin C), reproductive
epidemiology, and effects of participation in the WIC Program. She approaches her research
from a multidisciplinary team perspective as an effective way to address complex problems such
as pre-maturity, fetal programming, and racial disparities in reproductive outcomes. Dr. Siega-
Riz earned a B.S.P.H. degree in nutrition from the School of Public Health at the UNC—Chapel
Hill; an M.S. degree in food, nutrition, and food service management from UNC—Greensboro;
and a Ph.D. degree in nutrition and epidemiology from the School of Public Health at UNC—
Chapel Hill. She received the Mary C. Egan Award (2000; from the American Public Health
Association-Food and Nutrition Section) which recognizes professional contributions and
outstanding services of public health nutritionists.

VIRGINIA A. STALLINGS, M.D., is the Jean A. Cortner Endowed Chair in Pediatric
Gastroenterology, director of the Nutrition Center, and deputy director of the Joseph Stokes Jr.
Research Institute at Children’s Hospital of Philadelphia. Dr. Stallings is also professor of
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pediatrics at the University of Pennsylvania School of Medicine. Her research interests include
pediatric nutrition, nutrition science (with emphasis on evaluation of dietary intake and energy
expenditure), and chronic disease (with emphasis on nutrition-related issues of children and
adolescents with chronic illnesses). Dr. Stallings is on the board of the Dannon Institute and
serves as a consultant on pediatric nutrition and educational issues to the Bristol-Myers/Squibb
Foundation and Mead-Johnson Nutritionals. Dr. Stallings has served on several Institute of
Medicine panels including the Food and Nutrition Board, the Committee on the Scientific Basis
of Dietary Risk Eligibility Criteria for the WIC Program, and the Committee on Nutrition
Services for Medicare Beneficiaries. Dr. Stallings received a B.S. degree in nutrition and foods
from Auburn University, an M.S. degree in human nutrition and biochemistry from Cornell
University, and an M.D. degree from the University of Alabama School of Medicine. Her
medical training was completed with a pediatric residency at The University of Virginia and a
pediatric nutrition fellowship at the Hospital for Sick Children, Toronto, Ontario. Dr. Stallings is
board certified in pediatrics and clinical nutrition.

CAROL WEST SUITOR, Sc.D., is a nutrition consultant is a nutrition consultant who recently
has worked with the World Health Organization, Abt Associates, and the year 2005 Dietary
Guidelines Advisory Committee. Pervious consulting work includes assisting the March of
Dimes’ Task Force for Nutrition and Optimal Human Development; assisting the year 2000
Dietary Guidelines Advisory Committee; studying school children’s diets in conjunction with
Mathematica Policy Research Inc.; and serving on the Advisory Committee for the Harvard
School of Public Health’s Dietary Intake Grant (ERS/USDA). Dr. Suitor served as study director
for the Institute of Medicine for 8 years; studies included Nutritional Status During Pregnancy
and Lactation (4 studies), Scientific Evaluation of WIC Nutrition Risk Criteria, and Dietary
Reference Intakes on the B Vitamins and Choline. At Georgetown University in the National
Center for Education in Maternal and Child Health, Dr. Suitor managed projects on maternal and
child nutrition. At the Harvard School of Public Health, she worked on the development and
testing of instruments for collecting dietary information from low-income women. Dr. Suitor has
served on several Institute of Medicine panels including the Committee on the Scientific Basis
for Dietary Risk Eligibility Criteria for WIC Programs and the Committee on Evaluation of
USDA'’s Methodology for Estimating Eligibility and Participation for the WIC Program. Dr.
Suitor earned a B.S. degree in food and nutrition from Cornell University, an M.S. degree in
nutrition from the University of California—Berkeley, and M.S. and Sc.D. degrees in maternal
and child health from the School of Public Health at Harvard University.
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Appendix H
%
Open Sessions

DISCUSSION OF METHODOLOGICAL APPROACHES

May 18, 2004
The Keck Center of the National Academies
500 Fifth Street, NW
Washington, DC

Suzanne Murphy, Committee Chair, moderated discussion with representatives from:

U. S. Department of Agriculture
e Dawn Aldridge, Executive Assistant; Office of the Secretary; Food, Nutrition and
Consumer Services
e Tracy Von Ins, Program Analyst; Office of Analysis, Nutrition, and Evaluation;
Food and Nutrition Service
National WIC Association
e C(Cecilia Richardson, MS, RD, LD; Nutrition Programs Director
e Jan Kallio, MS, RD; Vice President, Board of Directors, NWA; Asst. Director,
Nutrition Services, WIC Program, Massachusetts Department of Public Health,
Boston, MA
Local WIC State Agency
e Kathleen Knolhoff; Director, WIC Administration; Maryland Department of
Health and Mental Hygiene
e Mary Dallavalle, MS, RD, LD; Nutrition Education Specialist, Office of the
Maryland WIC Program

G-1
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CALIFORNIA PANEL DISCUSSIONS

July 22, 2004
University of California - Los Angeles Campus
Neuropsychiatric Institute (NPI) Auditorium
740 Westwood Plaza
Los Angeles, CA

Possibilities for Incentivizing Breastfeeding
Kiran Saluja, Deputy Director, Public Health Foundation Enterprises WIC Program

Impact of Changes in the WIC Food Packages on WIC Agencies
Moderated by Suzanne Murphy, WIC Committee Chair:

e Linnea Sallack, Director, California WIC Program

e Margaret Tate, Director, Arizona WIC Program

e Fatima Hoger, Nutrition and Breastfeeding Coordinator, Alaska WIC Program

e Eloise Jenks, Executive Director, WIC Program, Public Health Foundation Enter-
prises, Los Angeles
Deana Herman, School of Public Health, University of California—Los Angeles
Shirlee Runnings, Program Director, Human Resources Council, Mother Lode
WIC Program, Amador and Calaveras Counties, California
e Douglas Greenaway, Executive Director, National WIC Association

Impact of Changes in the WIC Food Packages on Vendors
Moderated by Patricia Gradziel, Food Policy Unit, Nutrition Policy and Quality Improvement
Section, California WIC Branch:
e Trisha Belisle, Manager, Retail Technology, Cub Foods, Stillwater, Minnesota
e Tina Luisoni, Training Specialist, Ralph’s Foods, Los Angeles, California
e Rich Kuchinski, Training Manager, Raley’s Foods, West Sacramento, California
e Don Bachman, Grocer Supervisor, Superior Super Warehouse, Santa Fe Springs,
California
e Michael Amiri, Nutricién Fundamental, Los Angeles, California

Testimony by individuals or representatives from organizations:
e Douglas Greenaway, National WIC Association

Alexis Forbes, Post/Kraft Foods

Luz Amador, Garuda International, Inc.

Zoey Goore

Diane Woloshin, California WIC Association

Evie Hansen, National Seafood Educators
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WASHINGTON, DC PUBLIC FORUM

September 9, 2004
The Keck Center of the National Academies
500 Fifth Street, NW
Washington, DC

This session consisted of testimony by individuals or representatives from organizations:

Cecilia Richardson representing the National WIC Association

Nicholas Pyle representing Welch’s

Tracy Fox representing the Produce for Better Health Foundation

Luz Amador representing Garuda International, Inc.

Margaret Tate representing the USDA National Council on Maternal, Infant and
Fetal Nutrition

Karen Kafer representing the National Dairy Council

Geraldine Henchy representing the Food Research and Action Center (FRAC)
Margo Wootan representing the Center for Science in the Public Interest (CSPI)
Regina Hildewine representing the National Food Processors Association
Lawrence Kern representing the United Fresh Fruit and Vegetable Association
Mike Wootton representing Sunkist Growers, Inc.

Jessica Donze Black representing the American Dietetic Association

Sandra Trinidad

Maria Prince

Diana Zuckerman representing the National Center for Policy Research for
Women and Families

Paul Weller representing the Apple Processors Association

Jim Heimbach representing the U.S. Tuna Foundation and the National Fisheries
Institute

Maya Edmonds representing Soyfoods Association of North America

Berry Friesen representing the Pennsylvania Hunger Action Center
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AAP
ADA
AHA
Al
AMDR
ARS
ASCN
AT
ATE
ATSDR
BARC
BLS
BMI

C-SIDE
ca.
CDC
CDD
CFR
CFSAN

CNPP

CPA
CSFII

DFE
DHEW
DHHS
DLC

Appendix I
%
Acronyms and Abbreviations

Approximate amount

American Academy of Pediatrics

American Dietetic Association

American Heart Association

Adequate intake

Acceptable Macronutrient Distribution Ranges

Agricultural Research Service, U.S. Department of Agriculture
American Society for Clinical Nutrition

Alpha-tocopherol

Alpha-tocopherol equivalents

Agency for Toxic Substance and Disease Registry

Beltsville Agricultural Research Center, U.S. Department of Agriculture
Bureau of Labor Statistics

Body mass index

Cup or cups

C compiler version of SIDE

Calculated amount

Center for Disease Control and Prevention

Chlorinated dibenzo-p-dioxin

Code of Federal Regulations

Center for Food Safety and Applied Nutrition. U.S. Food and Drug Ad-
ministration

Center for Nutrition Policy and Promotion, U.S. Department of Agricul-
ture

Competent Professional Authority

Continuing Survey of Food Intakes by Individuals

Day or days

Dietary Folate Equivalents

Department of Health, Education and Welfare

Department of Health and Human Services

Dioxin-like compounds

I-1
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DQI Dietary Quality Index

DQI-R Dietary Quality Index Revised

DRI Dietary Reference Intakes

EAR Estimated Average Requirement

EBT Electronic benefit transfer

EER Estimated Energy Requirement

EPA Environmental Protection Agency

ERS Economic Research Service, U.S. Department of Agriculture
FASEB Federation of American Societies of Experimental Biology
FDA Food and Drug Administration

FITS Feeding Infants and Toddlers Study

fl oz Fluid ounce or fluid ounces

FNB Food and Nutrition Board, Institute of Medicine

FNDDS Food and Nutrient Database for Dietary Studies

FNS Food and Nutrition Service, U.S. Department of Agriculture
FSIS Food Safety and Inspection Service

FSRG Food Surveys Research Group, U.S. Department of Agriculture
FY Fiscal year

g Gram or grams

GAO Government Accountability Office

h Hour or hours

HEI Healthy Eating Index

Inadeq Inadequate

IOM Institute of Medicine, The National Academies

ISU Iowa State University

kcal Kilocalorie or kilocalories

kg Kilogram or kilograms

L Liter or liters

Lact Lactating

1b Pound or pounds

LSRO Life Sciences Research Office

mcg Microgram or micrograms

mg Milligram or milligrams

mL Milliliter of milliliters

mo Month or months

n Sample size

na Not applicable

NAS National Academy of Sciences, The National Academies
NAWD National Association of WIC Directors

NCC Nutrition Coordinating Center, University of Minnesota
ND Not determined

NDL Nutrient Data Laboratory, U.S. Department of Agriculture
NDS-R Nutrient Data System for Research

NFCS Nationwide Food Consumption Survey

NHANES National Health and Nutrition Examination Survey

NIH National Institutes of Health, Department of Health and Human Services
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NRC
NWA
0z

0z equiv
PA
PAL
PHS
Preg
Qt
RAE
RDA
RMA
SD
SIDE
SKU
SR-17

tsp
UL
uUsC
USDA
VRG
WHO
WIC

wk

National Research Council, The National Academies
National WIC Association

Ounce or ounces

Ounce equivalent

Physical activity

Physical activity level

Public Health Service

Pregnant

Quart or quarts

Retinol Activity Equivalent

Recommended Dietary Allowances

Recognized Medical Authority

Standard deviation

Software for Intake Distribution Estimation
Stock-keeping unit

Standard Reference 17, Nutrient Data Laboratory, U.S. Department of Ag-
riculture

Teaspoon or teaspoons

Tolerable Upper Intake Level

U.S. Code

U.S. Department of Agriculture

Vegetarian Resource Group

World Health Organization

Special Supplemental Nutrition Program for Women, Infants, and Chil-
dren, U.S. Department of Agriculture

Week or weeks

Year or years
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